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Abstract 

We perform a systematic study of capture excitation functions by using an empirical coupled-channel model. In this 
model, a barrier distribution is used to take effectively into account the effects of couplings between the relative motion 
and intrinsic degrees of freedom. The shape of the barrier distribution is of an asymmetric Gaussian form. The effect 
of neutron transfer channels is also included in the barrier distribution. Based on the interaction potential between 
the projectile and the target, empirical formulas are proposed to determine the parameters of the barrier distribution. 
Theoretical estimates for barrier distributions and calculated capture cross sections together with experimental cross 
sections of 220 reaction systems with 182 ^ ZpZp ^ 1640 are tabulated. The results show that our empirical formulas 
work quite well in the energy region around the Coulomb barrier. This model can provide prediction of capture cross 
sections for the synthesis of super heavy nuclei as well as valuable information on capture and fusion dynamics. 
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1. Introduction 


In recent decades, the study of capture and fusion dynamics in heavy-ion collisions has been a subject of intense 
experimental and theoretical interests because the heavy-ion fusion not only is of central importance for nucleosynthesis 
but also can reveal rich interplay between nuclear structure and reaction dynamics |l] ||. Experimentally, the capture 
cross sections cannot be measured directly. If the fast fission is neglected, the capture cross sections are measured as a 
sum of the fusion and quasifission (QF) cross sections, 


^capture — ^fusion T FTq p. (1) 

After two nuclei fuse, the newly formed excited compound nucleus cools down through emitting particles or fission. 
Consequently, the fusion cross section is the summation of the evaporation residual (EvR) and fusion-fission (FuF) cross 
sections, 

^fusion = CTEvR + CTFuF- (2) 

For light and medium-heavy systems, each capture event leads to the formation of a compound nucleus. Meanwhile, the 
fission is forbidden owing to the high fission barrier of the compound nucleus. In this case, cr ca pture — ^fusion — cte v r, 
thus the measured fusion excitation functions can be used to study the capture and fusion processes simultaneously. 
For heavy systems, especially for more symmetric ones or those leading to superheavy compound nuclei, the QF process 
comes in and competes with the fusion process ]t| |2~i| . In some reactions, only a small number of the capture events go 
to fusion, hence the fusion cross section is only part of the capture cross section. In this case, it is necessary to clearly 
distinguish the capture and fusion processes [^5|-p7|. The whole process of the synthesis of superheavy nuclei can be 
divided into three stages: i) the capture process in which the projectile is captured by the target and then a composite 
system is formed; ii) the process of the formation of a compound nucleus, which competes against the quasifission; iii) 
the survival process in which the excited compound nucleus cools down through emitting neutrons or fission. Therefore, 
it’s very important to examine carefully these three steps in the study of the synthesis mechanism of superheavy nuclei. 
In this work, we will only focus on the capture process. 

Theoretically, the capture process is often treated as a barrier penetration problem, i.e., the system overcomes or 
penetrates through the potential barrier between the two interacting nuclei, then the projectile is captured by the target, 
forming a composite system. The single barrier penetration models (SBPM) have been applied to describe successfully 
the capture (fusion) excitation functions for light reaction systems. However, for medium-heavy and heavy systems, a 
significant enhancement of sub-barrier fusion cross sections was observed in comparison to predictions of SBPM |2^| . 
The enhancement can be explained by the strong coupling between the relative motion and intrinsic degrees of freedom 
(the vibration of nuclear surfaces, the rotation of deformed nuclei, etc.) and the coupling to the nucleon transfer 
channels fhil fiT|. To account for these couplings, a more quantal approach, the coupled-channel (CC) model, has been 
developed fi2|ff~i|. The CC model is very successful in describing fusion excitation functions near the Coulomb barrier 
Pl l . However, for heavy systems, it is necessary to take into account a large number of channels which is not easy to 
realize in the CC model. Moreover, the structure information of the interacting nuclei are needed as inputs. Therefore, 
full CC calculations become intractable in many cases including many fusion reactions leading to superheavy nuclei. In 
the eigenchannel framework, the couplings to other channels split the original single barrier into a set of discrete barriers 
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|3|, [34j. These barriers distribute around the original single barrier, each of them has a certain weight representing the 
probability of encountering the corresponding barrier. Therefore, the probability of fusion substantially changes owing to 
the barrier distribution as compared with that from the SBPM. Those barriers lower than the original single barrier are 
responsible for the enhancement of the sub-barrier fusion cross section in comparison to the predictions of SBPM. Based 
on the concept of the barrier distribution, several empirical CC approaches have been developed |2^, [TFi| fsof. Different 
shapes of the barrier distribution were assumed in these empirical CC approaches 1 25, TF] and different methods were 
proposed to determine the parameters of the barrier distributions pf 


0. [FT] . In Refs. |T(]. [ff|. an asymmetric 
Gaussian shape was assumed for the barrier distribution and dynamical deformations of the projectile and target were 
introduced to explain the enhancement of fusion cross sections at sub-barrier energies. In Ref. [Q, the authors proposed 
that the weighting function of the barrier is the superposition of two Gaussian functions. Actually, these empirical CC 
approaches provide an alternative to the full CC calculations, especially in the cases where the full CC calculations 
become intractable. The main shortcoming of empirical CC approaches is the choice of the distribution function of 
barriers which are responsible for couplings of relative motion to intrinsic degrees of freedom. In most of the empirical 
CC approaches, the barrier distribution has only one maximum, while the experimental barrier distributions extracted 
from the capture excitation functions, i.e., d 2 (Ea cap t U ie)/dE 2 usually exhibit more complicated structure. Note 

that besides the SBPM and the full and empirical CC approaches, several microscopic dynamics models, such as the 
time-dependent Hartree-Fock (TDHF) theory Q, and the quantum molecular dynamics (QMD) model [Tg|-|T9| , have 
been also used to explore the fusion dynamics |50|-|65|]. In recent years, Sargsyan et al. developed a quantum diffusion 
approach |]66|-|6f| for describing the capture process, which is based on the quantum master equation for the reduced 
density matrix. In the quantum diffusion approach, fluctuation and dissipation effects in collisions of heavy ions are taken 
into account to model the couplings to various channels. For addressing both dissipation and decoherence effects on the 
capture (fusion) process, a coupled-channel density-matrix approach based on the Lindblad equation has been developed 
00- It was shown that the influence of decoherence on capture (fusion) and inelastic scattering, which is caused 
by the irreversible dissipation of flux or probability to the environment, is strong. Moreover, energy-shifting formulas 
for reaction and capture probabilities have been proposed for simplifying (or avoiding impracticable) coupled-channel 
calculations |7l[. Based on reaction theory, a useful method were suggested for extracting capture cross sections from 
observed quasi-elastic backscattering excitation functions [f72[-|74||. 

In the last forty years, a large number of fusion excitation functions, mostly for light and medium-heavy systems, have 
been measured. This provides us a possibility to make a systematic study on the capture and fusion dynamics. In the 
present work, we collect and compile the measured capture (fusion) excitation functions. We perform a systematic study 
of these capture excitation functions by using an empirical coupled-channel (ECC) model in which the coupled-channel 
effects are treated effectively by introducing a barrier distribution. The shape of the barrier distribution is chosen to 
be an asymmetric Gaussian form [36, |37]]. Therefore, the barrier distribution is determined by three parameters, i.e., 


the left width, the right width, and the central value. The coupling effects of the neutron transfer channels are also 
considered in the barrier distribution. The purpose of this systematic study is to find an empirical way to determine the 
parameters of barrier distribution in the ECC model. We will show that this ECC model can give a reasonably adequate 
and systematic description of the capture cross sections. Note that this model has been used to study the CC effects in 
fusion reactions 32 S + 94 ’ 96 Zr and 40 Ca + 94,96 Zr J75| and extended to describe the complete fusion cross sections for 
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the reactions involving weakly bound nuclei at above-barrier energies [76|| . 

The paper is organized as follows. In Section |], the ECC model, the interaction potential between the two interacting 
nuclei, and the empirical formulas determining the parameters of the barrier distribution are introduced. The results and 
discussions of studying the capture excitation functions are shown in Section |d| where the effect of the neutron transfer 
are also investigated. A summary is given in Section |]. In the appendix, the calculated results are shown in Graphs 
1-19. The parameters used in the calculations are tabulated in Table |I|. The collected data are compiled in Table 
where the calculated capture cross sections are also included. 


2. The empirical coupled-channel model 

First we give a sketch of our empirical coupled-channel model. In this model, as what is done in several other similar 
approaches, the capture cross sections are calculated in the framework of quantum tunneling through the potential 
barrier between the two interacting nuclei. The nuclear potential is taken to be the deformed Woods-Saxon form and 
the axially quadrupole shapes of the two nuclei are considered. The barrier distribution of an asymmetric Gaussian 
form is used to take effectively into account the effects of couplings between the relative motion and intrinsic degrees 
of freedom. Empirical formulas are proposed for the parameters of the barrier distribution according to the static and 
dynamical deformations of the two colliding nuclei. In our model, the coupling effects of the positive Q-value neutron 
transfer (PQNT) channels are also considered by modifying the barrier distribution. We give the details of the empirical 
coupled-channel model in the following Subsections. 


2.1. The capture cross section 

The capture cross section at a given center-of-mass energy E c m . can be written as the sum of the cross section for 
each partial wave J, 


^capture (E/c.m.) 


7 tH 2 


2pE c 


g(2J + l)T(E c . m .,J), 


( 3 ) 


where p. denotes the reduced mass of the reaction system and T(E C . m ., J) denotes the penetration probability. A “pocket” 
in the interaction potential may appear due to the competition between the long-range repulsive Coulomb interaction 
and the short-range attractive nuclear force. The “pocket” becomes shallower with the increase of angular momentum 
J because the contribution of the centrifugal potential becomes stronger. </ max is the critical angular momentum: For 


the partial wave with angular momentum larger than J max , the “pocket” of the interaction potential disappears [77 


The interaction potential around the Coulomb barrier can be approximated by an “inverted” parabola. The analytical 
expression for the penetration probability is given by the well-known Hill-Wheeler formula [f79| 


Tuw{E c .m., J) = \ 1 + exp 


27T / h 2 J(J + 1) 

_Hu(J) V 2 fiRl(J) 


B~E r 


( 4 ) 


where Rb(J) and hio(J) are the position of the barrier and the curvature for the Jth partial wave, respectively. hio(J) is 
calculated as 

/ f)2 

(5) 


M J )= \ V(R,J) 


H OR 2 

» R=Rb(J) 

Note that for deep sub-barrier penetration, Eq. (Q) is not valid because of the long tail of the Coulomb potential. 
In Ref. [p0| a new barrier penetration formula was proposed for potential barriers containing a long-range Coulomb 
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interaction, this formula is especially appropriate for the barrier penetration with penetration energy much lower than 
the Coulomb barrier. An enhancement in the fusion cross section by several orders of magnitude was observed at sub¬ 
barrier energies compared with the predictions of SBPM. This enhancement can be attributed to the coupling between 
the relative motion of the two nuclei and other degrees of freedom and couplings to PQNT channels. These couplings 
lead to a distribution of barriers rather than a single barrier. Therefore, a barrier distribution f(B) is introduced to 
take into account the coupled-channel effects in an empirical way. Then, the penetration probability is calculated as 

T{E c . m .,J) = J f{B)T mfr {E c . m .,J,B)dB. (6) 


In the present work, the barrier distribution is taken to be an asymmetric Gaussian function 

B < B m , 

I /V V “J- / 

f{B) = 


( 1 p 

(B-B m \ 2 

| iv exp 

( J J 

1 


1 iv p 

{ a 2 ~) \ 


(7) 


B > B m . 

f(B) satisfies the normalization condition f f(B)dB = 1. N = y/n(Ai + A 2 )/2 is a normalization coefficient. The left 


width A 1 , the right width Z\ 2 , and the central value B m of the barrier distribution will be discussed in Subsections 2.3 


and 2.4 


Note that up to now, there is not a proof or mathematical derivation of Eq. (||) and Eq. ([j]) based on the coupled 
Schrodinger equations. In the present work, we will use these simple expressions and investigate its validity and usefulness 
by comparing theoretical results with available data. 


2.2. The interaction potential 


The interaction potential is one of the key quantities in the calculation of the penetration probability. In the present 
work the effective interaction potential of the two nuclei consists of the long-range Coulomb repulsive potential, the 
attractive short-range nuclear potential and the centrifugal potential, 

V(R, J, 0 °, /?°, 0 P , 0 T ) = V C (R, ft, P° T , Op, 0 T ) + V*(R, $, /3°, 0 P , 0 T ) + ^ ■ ( 8 ) 

Here R is the distance between the centroids of the two interaction nuclei and /3°’s (i = P,T) are the ground state 
quadrupole deformations of the projectile and target nuclei. 9i s (i = P,T) denote the angles measured between the 
symmetry axes of deformed nuclei and the collision axis, as shown in Fig. [[]. 

For the nuclear part of the potential between two deformed nuclei, we use the three-parameter Woods-Saxon potential 
|8l|l which is widely used in the description of the heavy-ion collisions, 


with 


V N (R,p°,p° T ,dp,6 T ) 


__ 

1 + exp [(R — Rp — Rr)/a] ’ 


(9) 


Rp 

= I?op[1 + (5/4^) 1 / 2 ^P 2 (cos 0 p )], 


i?T 

= Pot[ 1 + (5/47r) 1/2 /3^P 2 (cos0T)], 


R'Oi 

= r 0 A]'\ * = P,T, 

(10) 
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Fig. 1 : Relative position of deformed projectile and target nuclei. R is the relative distance between the two nuclei. 6p 
(6*t) denotes the angle between the symmetry axis of the deformed projectile (target) and the collision axis. 


where Vo and a denote the depth and the diffuseness parameters of the potential, respectively, ro is the radius parameter. 
The Coulomb interaction between two deformed nuclei is given as 


Vc(R, 0 p,Pt,Qp,9t) 


Z 1 Z 2 e 2 

R 



(^) 


£ ^[/3 I o P 2 (cos0 l )] 2 , 

—P.T 

(ii) 


where P 2 (cosOi) is the Legendre polynomial. 

The depth Vo, the radius parameter ro, and the diffuseness parameter a are chosen as, 


V 0 = 80 MeV, 
ro = 1.16 fm, 


jl.17 l + 0.53(Ap 1/3 + A” 1/3 )] j 1 fm. 


( 12 ) 


2.3. The parameters of the barrier distribution 

Based on Eqs. (0j|), we fit the parameters of the barrier distribution to the experimental values and get the optimal 


parameter sets in Subsection 2.3.1. Furthermore, we also propose empirical formulas to calculate the parameters of the 


barrier distribution in Subsection 2.3.2 


2.3.1. Barrier distribution parameters from fitting 

For the reactions with measured capture excitation functions, we can get the three parameters of the barrier distribu¬ 
tions by fitting the data. From these fitted parameters, one may learn some systematics of the parameters of the barrier 
distributions. The three parameters of the barrier distribution are fitted by using the Levenberg-Marquardt method |8^ |. 
In the present work, we use a x merit function to determine the best-fit parameters by searching the minimum of x 2 , 
the x 2 merit function is 


* 2 = £ 


N r (7th ( Ei ) - (Jexp (Ei ) n 2 


2=1 


< ^ ( ^ r exp(Pz) 


(13) 


For all the reaction systems, the error of the cross section Sa exp is assumed to be 3% of the corresponding measured 
cross section cr exp . The fitted results for the three parameters are listed in Table [I]. 
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2.3.2. Barrier distribution parameters from empirical formulas 

From fitting, one can only obtain the parameters of the barrier distributions for those reactions with measured capture 
excitation functions available. To also make predictions, we propose empirical formulas to calculate the parameters of 
the barrier distribution. In the ECC model, the barrier distribution is related to couplings to rotational states and 
low-lying collective vibrational states. Nuclear rotational states are related to static deformations, the vibrational modes 
are connected to the change of nuclear shape. Furthermore, when the two nuclei come close enough to each other, both 
nuclei are distorted owing to the attractive nuclear force and the repulsive Coulomb force, thus dynamical deformations 
develop pT| . Therefore, the barrier distribution parameters for a reaction system can be determined by the shapes of the 
projectile and target and the development of dynamical deformations. In the present work, we focus on a two-dimensional 
PES and examine the interaction potential of the two nuclei. The interaction potential of a reaction system is given as 

E(I?,/3p,/3t,^p,^t) = Vc{R, (3p, (3 t,9p,9t) + Vn(R, (3p, (3 t,9p,9t) + ^ , (14) 

i=P,T 


where /Vs (i = P,T) denote quadrupole deformations of the projectile and the target. /3°’s are the ground state 
quadrupole deformations. The total deformation of the reaction system is defined as /3 = /3p + /3 t and the dynamical 
deformations are defined as 5(3i = /?* — /V• In the present work, we assume a tip-tip orientation between the two deformed 
nuclei, i.e., 9i = 0° (90°) if the nucleus is prolate (oblate). In order to reduce the number of parameters, we assume that 
the dynamical deformation energies of the two nuclei are proportional to their mass number: Cp 5 (3^10^5(3^ = Ap/A t 
& Thus only one parameter 5(3 = 5(3p + 5(3t is introduced. Cfs (i = P, T) are the stiffness parameters of the nuclear 
surface, which can be calculated with the liquid drop model |]S3| 


Ct = ( A-l) 


(A + 2 )R 2 0l a - 


3 Zfe 2 

27t i?oi(2A + 1) 


(15) 


where Roi is the radius of the nucleus. Here, we only take into account the quadrupole deformation (A = 2). a is the 
coefficient of surface tension which satisfies AttR^ct = a s A V 3 and a s = 18.32 MeV is the surface energy parameter ]8^ |. 

Figure]^ shows the PES of the reaction system 48 Ca + 208 Pb. One can find that the Coulomb barrier changes with the 
total deformation. The ridge of the PES, i.e., the Coulomb barrier as a function of the total deformation of the system, 
is shown in Fig. Note that both of the two nuclei are doubly magic and spherical in their ground states, but the 
total dynamical deformation of the system is 0.81 at the saddle point. This large dynamical deformation develops due 
to the combined effect of the attractive nuclear force and the repulsive Coulomb force. As one can see, with (3 increasing 
for the prolate configuration, the Coulomb barrier first decreases and then increases. A minimum appears in the curve 
which is the saddle point of the PES. Two characteristic configurations Vg P and Eg in the PES are also shown in Fig. 
H E^ p denotes the Coulomb barrier of the configuration with two spherical nuclei. Eg denotes the Coulomb barrier at 
the saddle point. 

For 48 Ca + 208 Pb, Eg P is 180.2 MeV and Vg is 163.6 MeV. The difference of the Coulomb barriers at these two 
configurations is 16.6 MeV. It is quite large, similar as the deformation energy at the saddle point which is 12.44 MeV. 
The barriers can distribute in a wide range due to the development of the dynamical deformation, leading to large 
widths of the barrier distribution. In the present work, we assume that the central value B m of the barrier distribution 
is between Vg P and V^. These two characteristic configurations are used to calculate B m . The widths of the barrier 
distributions are related to the deformation energy at the saddle point. Finally the parameters of the barrier distribution 
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Fig. 2 : Potential energy surface calculated with Eq. ( 0 ) for the reaction system 48 Ca + 208 Pb. The black dot denotes 
the saddle point. 



Fig. 3 : Coulomb barrier for the reaction system 48 Ca + 208 Pb as a function of the total deformation, i.e., the potential 
energy at the ridge of the potential energy surface (see Fig. ||). V^ p is the Coulomb barrier of the two spherical nuclei 
(/3p = 0 and /3 t = 0). is the Coulomb barrier at the saddle point. 

are chosen as follows 



= aVi P + (1 - a)Vg, 

(16) 

A! 

= bEp , 

(17) 

Ai 

= cEp, 

(18) 


with 

£ d = JE C '(A S ) 2 ' ( 19 ) 

Z i=P,T 

Here Ep is the deformation energy of the reaction system at the saddle point. (3f ’s are the deformation parameters of 
the projectile and the target at the saddle-point configuration. For systems in which both of the two nuclei are spherical, 
we found that the ECC model with the following set of the parameters a, 6, and c can give a good description of the 
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data. 


0.26, 

< 

Z P Z T < 1150, 

0.5, 

Z P Z T > 1150, 

0.32, 


0.93. 



( 20 ) 


For deformed systems, the ECC model with a more asymmetric shape of the barrier distribution works better, 


f 0.23, 

ZpZ p < 1150, 

{ 0.37, 

ZpZ T > 1150, 

0.12, 


1.12. 



( 21 ) 


2-4■ The positive Q-value neutron transfer channels 

A large enhancement of sub-barrier fusion cross sections have been experimentally observed in many reaction systems 
with positive Q-value neutron transfer channels ]8^-|9(it| . Many efforts have been made to study the effect of the neutron 
transfer |84|, JoI-lOl]. Until now the role of the PQNT effect is still not very clear. Different viewpoints are proposed to 
understand the role of the PQNT effect. In Refs. f~)7| [ikif, the authors suggested that the PQNT channels can provide 
a gain in the kinetic energy, and thus fusion is favored. In Ref. [ pd[ , it was proposed that a neutron flow between the 
projectile and the target nuclei before fusion could promote neck formation which provides a force strong enough to 
overcome the Coulomb force. Sargsyan et al. suggested that the deformations of the interacting nuclei change owing to 


the PQNT 1 99-101 . Thus, the influence of the PQNT channels on fusion is accompanied by the change of the nuclear 
deformations. In the present work, the effect of the coupling to the PQNT channels is simulated by broadening the 
barrier distribution. Furthermore, only one neutron pair transfer channel is considered in the present model. When the 
Q value for one neutron pair transfer is positive, the widths of the barrier distribution are calculated as 


A\ ~t gQ(2n) + A\, 

A 2 —> gQ{2,n) + A 2 , (22) 

where g is a dimensionless constant, Q(2n) is the Q value for one neutron pair transfer, and A\ and A 2 are calculated 
with Eqs. For all reactions with positive Q value for one neutron pair transfer channel, g is taken as 0.32. For 

one neutron pair transfer from target to projectile, Q(2n) is given as 


Q(2?r) = Ad ( Zp , A P ) T Ad (Zx, Ax) — Ad ( Zp , Ap -t- 2) — Ad (Zp, Ax — 2), 


and for one neutron pair transfer from projectile to target, Q(2n) is given as 


Q[2n) = M(Zp,A P ) + M(Z T ,A T ) - M(Z P ,A P - 2) - M(Z Tl A T + 2). 


(23) 


Nuclear masses are taken from Refs. 


[102|, |1031. 
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3. Results and Discussions 


We have collected 220 sets of capture excitation functions for reactions with 182 ^ ZpZx ^ 1640. Among these 220 
reaction systems, there are 89 with positive Q value for one neutron pair transfer channel. In the present work, the 


nuclear deformation parameters are taken from Ref. [104]. We assume that the involved nuclei are prolate except for 12 C 


(/3° = —0.32 from the multi-dimensionally constrained relativistic mean field model [ 105-1071 ), 2 ' Al, and 28 Si. In order 
to achieve a better agreement with the experiment, the ground state quadrupole deformation parameters of 194 - 198 pt are 
taken from Ref. [108] and for 35 C1, /3° = 0.1 is used. For each reaction system, the quadrupole deformation parameters 


of the projectile and the target nuclei, the position and curvature of the barrier between the two nuclei, the fitted (c.f. 
Subsection [2.3.l| ) and calculated (c.f. Subsection 2.3.2) results for the three parameters of the barrier distribution, and 
the Q value for one neutron pair transfer are tabulated in Table [I]. In this Section, we first introduce the collection of the 
data. Then we define an average deviation to represent the agreement between the data and fitted (or calculated) values 
of the cross sections. In the last two Subsections, we show the comparison between the calculated capture cross sections 
and the experimental values for these 220 reactions and discuss in detail several typical examples. For convenience, we 
call the cross sections from our ECC model with fitted parameters “fitted” cross sections and those with parameters 
determined by Eqs. (jlij-fZlj) “calculated” cross sections. 


3.1. Collection of the capture excitation functions 

220 sets of capture excitation functions are collected in the present work. There are more reaction systems for which 


the capture cross sections have been measured and some can be found in the NRV website [10£[. Since we focus on 
the capture and fusion dynamics around the Coulomb barrier, only the reaction systems for which capture excitation 
functions are measured in this energy region are considered in this work. Note that reaction systems with weakly 
bound nuclei involved are also excluded, because the coupling to the breakup channel is very complicated, especially in 


the sub-barrier region [110 123 . Actually, in Ref. |7(|, we extended our ECC model by including the breakup effect 
which is described by a prompt-breakup probability function. For the reactions induced by 9 Be, the extended ECC 
model together with the measured prompt-breakup probabilities can give a good description of the complete fusion cross 
sections at above-barrier energies (7f|. 

Among these 220 reactions, there are 71 reactions for which the values of the cross sections are not given in the 
corresponding references, but the measured cross sections are shown in graphs. So we extract the data from the authors’ 
graphs for these reaction systems. For part of these 71 reactions, the graphs are obtained from scanned PDF files. To 
test the reliability of our procedure for extracting the data from the authors’ graphs, we take two reactions, 18 0+ 74 Ge 
and 17 0+ 144 Sm for which the data are given both in authors’ tables and in authors’ graphs 


124|, as examples. Note 


that, the PDF file for Ref. [ 124] was a scanned one and that for Ref. |95| has a better quality. We compare the extracted 
and tabulated values of fusion cross sections in Tabic [a]. The tabulated experimental values are listed in columns 2-5. 
Columns 6 and 7 show the fusion cross sections extracted from the authors’ graphs. The last column shows the relative 
deviations Acr/c7p Xp ' between them. The deviation Act is defined as Act = <Tp Xp ' — For 18 0+ 74 Ge, the relative 

deviations are mostly within 1%. For 1 '0+ 144 Sm, the relative deviations are around 2% and the largest one is 3.57%. 
This means that our procedure of extracting the data from the authors’ graphs is reliable. 
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Table A 


Two reactions 18 0+ 74 Ge and 17 0+ 144 Sm used to test our procedure for extracting the data from the authors’ graphs in Refs. j95, 1241. 
The two reactions and the corresponding references are tabulated in the first column. The experimental values of the capture (fusion) cross 
sections taken from the authors’ tables are listed in columns 2-5 (the incident energies _E Ex p- in the center-of-mass frame for the former and 
in the laboratory frame for the latter, the fusion cross section cjp Xp ' and the errors of the cross section <5crp Xp '). The experimental values 
of the capture (fusion) cross sections extracted from the authors’ graphs are listed in columns 6 and 7 (the incident energies _E Ext - and the 
fusion cross section cr Ext ). The last column shows relative deviations between the tabulated values of the cross sections and those extracted 


from the authors’ graphs (Act = 


- ^ Ex p- 




Reaction 



j-iExp. 

(MeV) 

(MeV) 

4 xp - 

(mb) 

^p XP - 

(mb) 

^Ext. 

(MeV) 

(mb) 

A */<£*■ 
(%) 

ls O+ 74 Ge |95| 


30.2 


0.14 

0.01 

30.27 

0.14 

0.00 



30.5 


0.25 

0.01 

30.50 

0.25 

0.00 



31.0 


0.89 

0.03 

31.01 

0.90 

-1.12 



31.5 


1.84 

0.05 

31.52 

1.85 

-0.54 



32.0 


4.56 

0.08 

32.03 

4.55 

0.22 



32.5 


10.0 

0.1 

32.50 

10.02 

-0.20 



33.0 


16.7 

0.2 

33.01 

16.71 

-0.06 



33.5 


31.5 

0.3 

33.49 

31.54 

-0.13 



34.0 


46.9 

0.4 

34.00 

47.17 

-0.56 



34.5 


63.1 

0.6 

34.51 

63.32 

-0.35 



35.0 


82.6 

0.8 

35.02 

83.67 

-1.30 



35.5 


99.4 

0.9 

35.53 

100.76 

-1.37 



36.0 


136.5 

1.2 

36.00 

135.23 

0.93 



36.5 


156.7 

1.3 

36.54 

157.88 

-0.75 



37.0 


190.1 

1.6 

37.02 

190.12 

-0.01 



37.5 


211.9 

2.0 

37.56 

211.89 

0.005 



38.0 


254.8 

1.8 

38.04 

255.17 

-0.15 



38.9 


292.5 

2.7 

38.99 

293.33 

-0.28 



39.9 


371.3 

2.3 

39.97 

370.04 

0.34 



40.9 


409.9 

3.3 

40.96 

412.41 

-0.61 



41.9 


497.9 

3.7 

41.97 

496.63 

0.26 



43.0 


545.6 

4.4 

42.99 

553.50 

-1.45 



44.0 


593.4 

4.8 

43.98 

598.06 

-0.79 



46.0 


686.5 

7.4 

45.99 

687.51 

-0.15 



46.9 


731.6 

7.6 

46.96 

731.44 

0.02 




49.0 


847.9 

7.9 

49.00 

853.96 

-0.71 

17 0+ 144 Sm [ 

124 



60.88 

0.07 

0.05 

60.87 

0.07 

0.00 





61.38 

0.11 

0.07 

61.31 

0.11 

0.00 




61.88 

0.19 

0.09 

61.78 

0.19 

0.00 




62.38 

0.40 

0.09 

62.36 

0.40 

0.00 




62.88 

0.81 

0.23 

62.84 

0.82 

-1.23 




63.38 

1.2 

0.2 

63.31 

1.18 

1.67 




63.88 

2.4 

0.2 

63.79 

2.45 

-2.08 




64.88 

5.7 

0.3 

64.79 

5.75 

-0.88 




65.88 

13.9 

0.5 

65.79 

14.08 

-1.29 




66.88 

30.8 

0.6 

66.79 

31.56 

-2.47 




67.88 

57.2 

0.7 

67.79 

58.46 

-2.20 




68.88 

90.5 

0.9 

68.79 

93.52 

-3.34 




70.01 

137 

1 

69.90 

141.06 

-2.96 




70.88 

171 

1 

70.74 

173.24 

-1.31 




71.88 

209 

1 

71.75 

215.91 

-3.31 




72.88 

253 

2 

72.75 

261.31 

-3.28 




73.88 

296 

2 

73.80 

302.63 

-2.24 




74.88 

345 

2 

74.75 

350.48 

-1.59 




75.88 

383 

2 

75.75 

394.15 

-2.91 




76.88 

428 

2 

76.81 

443.27 

-3.57 




77.88 

463 

3 

77.75 

477.03 

-3.03 




78.88 

508 

3 

78.76 

520.95 

-2.55 




79.88 

548 

3 

79.81 

560.63 

-2.30 




89.88 

852 

4 

89.82 

870.82 

-2.21 




99.88 

1072 

7 

99.84 

1101.37 

-2.74 
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3.2. Average deviation of the fitted and calculated cross sections from experimental values 


To show quantitatively the agreement between the fitted (or calculated) from measured capture excitation functions, 
we introduce an average deviation T >, 


V 


■ E lo s 


2—1 


^"th (E-i .) 


’ exp 


(■ Ei) 


(24) 


Here n denotes the number of energy points for each set of experimental capture excitation function. and 

(T exp (£ , j) are the fitted (or calculated) capture cross section and the experimental value, respectively. 

Figure shows the average deviations of the fitted [Fig. [|(a)[ and calculated [Fig. [|(b)] cross sections from experi¬ 
mental values for these 220 reaction systems. From Fig. |](a), one can see that most of the capture excitation functions 
can be well reproduced by the ECC model with the fitted barrier distribution parameters. For several reaction systems, 
the data in the deep sub-barrier region are also used in the fitting procedure. In some of these cases, we find that the 
fitted results can not reproduce the data in the deep sub-barrier region, e.g., 16 O+ 204 ’ 208 Pb. However, it works quite well 
in the energy region around the Coulomb barrier. Figure f|(b) shows that our ECC model with the barrier distribution 
calculated by Eqs. ( [ui| - |22| ) can also describe well most of the capture excitation functions; the average deviations for 
most reaction systems are quite small. There are some reaction systems for which the deviations of the calculated results 
from the experiments are noticeable; further discussions about typical examples of these systems will be given in the 
following two Subsections. 
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Fig. 4: The average deviation V of the fitted (a) and calculated (b) cross sections from the data for a total of 220 
reaction systems as a function of ZpZx- 


3.3. Reaction systems with negative Q value for one neutron pair transfer 

Graphs 1-11 show the calculated capture cross sections of 131 reaction systems for which the Q values for one neutron 
pair transfer are negative. In these reactions, the neutron pair transfer channel is closed. The Q values for one neutron 
pair transfer, i.e., Q(2n)s are listed in Table [I]. The data are represented by solid squares or circles and the corresponding 
references are listed in Table The arrow indicates the central value of the barrier distribution, i.e., B m in Eq. ©■ 
The solid line denotes the calculated cross sections. In these reactions, the vibrational and rotational couplings are 
responsible for the enhancement of cross sections in the sub-barrier region as compared with predictions of SBPM. From 
Graphs 1-11, it can be seen that the calculated capture excitation functions of most of these 131 reaction systems are 
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in good agreement with the measured capture excitation functions. As mentioned in Subsection 3.1, we focus on the 
capture and fusion dynamics around the Coulomb barrier and collect capture excitation functions measured in this 
energy region. Generally, for reactions with negative Q value for one neutron pair transfer channel, the present model 
can describe the capture excitation functions very well at energies around the Coulomb barrier. For some reactions, the 
deviation of the calculated results from the experiment is noticeable. Next we discuss some typical examples among 
these 131 reactions in detail. 





Fig. 5 : The experimental and calculated capture excitation functions for 16 O+ 70 Ge and 132 Sn+ 48 Ca. The results are 
shown in logarithmic scale (the left panel) and linear scale (the right panel). The solid line denotes the calculated cross 
sections. The arrow indicates the central value of the barrier distribution B m given in Eq. (^b|). The solid squares show 
the experimental values which are given in Table |[ V denotes the average deviation of the calculated cross sections 
from the experimental values. 


3.3.1. Typical examples 

For the reactions for which the calculated capture excitation functions are in good agreement with the measured ones, 
we select a light system 16 0 + 70 Ge with ZpZ^p = 256 and a heavy system 132 Sn + 48 Ca with ZpZ t = 1000 as examples. 
In the reaction 16 0 + 70 Ge the target 70 Ge is deformed with the quadrupole deformation parameter /? = 0.241 (see 
Table^). For the reaction 132 Sn + 48 Ca, both the projectile and the target are doubly magic nuclei and their quadrupole 
deformation parameters are zero (see Table [l]). Therefore, 16 0 + 70 Ge is a deformed reaction system and 132 Sn + 48 Ca 
is a spherical reaction system. In Fig. [^, the comparison of the calculated capture cross sections with the experimental 
values for 16 0 + 70 Ge and 132 Sn + 48 Ca reactions is shown. The solid line denotes the calculated cross sections. The 
solid squares are the experimental values which are listed in Table |^. The arrow indicates the central value of the barrier 
distribution B m given in Eq. ©• For both reactions, we can see that the calculated capture cross sections are in good 
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agreement with the data. For 132 Sn + 48 Ca, in the well above-barrier region, the calculated cross sections overestimate 
the experimental values. This may be attributed to the fact that only the EvR cross sections are measured and the FuF 
cross sections is not taken into account at high energies (See Table ||) . The average deviations T> defined in Eq. ( pd[ ) for 
16 0 + 70 Ge and 132 Sn + 48 Ca are 0.009 and 0.034, respectively. 



Fig. 6 : Same as Fig. || but for 28 Si+ 28 Si and the dash line denotes the calculated results obtained by adjusting the 
parameters Vq and rp of the nuclear potential. 





Fig. 7: Same as Fig. || but for 16 O+ 204 ’ 208 Pb. 


3.3.2. Entrance channel effect and fusion hindrance in the deep sub-barrier region 

A fusion excitation function can be divided into three distinct regimes which are referred to as regions I, II and III 


1 125 , 126 ]. In low energy region (region I), the fusion cross section increases with the energy increasing. In region II, the 
fusion cross section saturates, whereas in region III the fusion cross section regularly diminishes. The behavior of fusion 
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excitation function in region II can be explained by the entrance channel effect because the fusion cross section is limited 
by the disappearance of the “pocket” in the interaction potential. In the present work, this entrance channel effect is 
taken into account by making a cut-off at a critical angular momentum J max as seen in Eq. (§• d m ax is dependent on 
the behavior of the potential inside the barrier radius which is sensitive to the parameters of the nuclear potential. The 
“pocket” becomes shallower with the depth of the nuclear potential decreasing j77]]. To describe the behavior of the 
capture and fusion excitation function in region II, it is needed to adjust the parameters of the nuclear potential. In the 
present work, the parameters of the nuclear potential are fixed as Eq. ©■ Hence, for some reactions, the predictions 
in region II do not agree with the data well. For example, the results for 28 Si+ 28 Si reaction are shown in Fig. The 
data show that the cross section saturates at energies above 1.7 times of the Coulomb barrier, while the result of our 
model denoted by the solid line shows that the cross section still increases in this region; actually the calculated cross 
section reaches saturation at a large energy which is beyond the scale of Fig. [| By adjusting the parameters Vg and rg 
of the nuclear potential to be 25 MeV and 1.3 fm, the results of our model represented by the dash line can reproduce 
the behavior of the capture (fusion) excitation function in region II. This implies that the depth of the nuclear potential 
might be smaller than that given in Eq. © for light reaction systems. 



£c. m . (MeV) E c m (MeV) 

Fig. 8: Same as Fig. | but for 36 S+ 90 ’ 96 Zr. 


The comparison between the calculated capture cross sections and the experimental values for 16 O+ 204,208 Pb reac ^j on 
systems is shown in Fig. |?[ One can find that the theoretical predictions overestimate the capture cross sections at 
sub-barrier energies below a certain energy. As mentioned in Section ^], Eq. ([f|) has a shortcoming and is not valid 
for deep sub-barrier penetration because of the long tail of the Coulomb potential. We notice that the new barrier 
penetration formula proposed in Ref. |8Cfl is more proper for deep sub-barrier penetration. The implementation of this 
barrier penetration formula in the ECC model is in progress. In addition, this shortcoming can also be avoided in the 
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quantal CC model. However, the standard CC calculations overestimate the cross sections in the very deep sub-barrier 
region and are unable to explain the steep falloff in fusion cross sections. Different mechanisms are proposed to explain 
this hindrance phenomenon |69| . [70 , 127 131]. In the very deep sub-barrier region, the fusion mechanism is different from 
that at energies around the Coulomb barrier. In the present work, we focus on the capture and fusion dynamics around 
the Coulomb barrier and the hindrance phenomenon is beyond the scope of this work. 


3.3.3. Further discussions 

For the reactions with noticeable deviations of the calculated results from the experimental values, we select the 
36 S+ 90,96 Zr as examples. The comparison of the calculated capture cross sections with the experimental values for 
36 S+ 90,96 Zr reactions is shown in Fig. ||. The deviations of the calculated cross sections from experimental values are 
quite large, especially at energies above the Coulomb barrier, the predictions underestimate the cross sections. The 
average deviation V defined in Eq. (|24]) for 36 S+ 90 Zr is 0.026, which is much smaller than that of 36 S+ 96 Zr. The 
reason is that the agreement between the calculated results and the data in the sub-barrier region for 36 S+ 90 Zr is 
better than that for 36 S+ 96 Zr. In the present work, we use the logarithm of the ratio of the calculated cross section 
to the corresponding experimental value in the definition of the average deviation V [see Eq. (Q)]. The capture cross 
section grows exponentially with energy in the sub-barrier region while linearly with energy at energies above the barrier. 
Therefore, the average deviation V is more sensitive to the agreement between the calculated capture cross sections and 
the data in the sub-barrier region than that at energies above the Coulomb barrier. 


3-4- Reaction systems with positive Q value for one neutron pair transfer 

Among the 220 reaction systems we have collected, there are 89 reaction systems with positive Q value for one neutron 
pair transfer channel. The comparison between the calculated and measured capture excitation functions for these 89 
reaction systems is illustrated in Graphs 12-19. The solid line denotes the results with the effect of the one neutron pair 
transfer taken into account. The dotted line denotes the results with the effect of the neutron transfer neglected. The 
arrow indicates the central value of the barrier distribution B m given in Eq. (|l6|). The data are represented by solid 
squares or circles and the corresponding references are listed in Table |^. The Q values for one neutron pair transfer, i.e., 
Q(2n)s are also given in Table |I|. From Graphs 12- 19, it can be seen that the calculated capture cross sections of most 
of the 89 reaction systems are in good agreement with the experimental values. Generally, for the reactions with positive 
Q value for one neutron pair transfer, the present model can describe the capture excitation functions quite well. Next, 
we first give some general discussions on the influence of the neutron transfer on capture cross sections. Then we discuss 
the reactions for which the deviation of the calculated results from the experiment is noticeable in detail by taking some 
typical examples. 


3.4-1. Reaction systems with negligible effects of PQNT couplings 

In the present model, the coupling to the PQNT channels is simulated by broadening the barrier distribution given 
in Eq. ([22|). Therefore, the effects of PQNT couplings is related to the changes of the widths of the barrier distribution, 
especially the change of the left width A±. If gQ(2n) is large, but the ratio of gQ(2n) to Z\i is small, i.e., the change of 
the left width A\ is quite small, then the influence of one neutron pair transfer on capture and fusion cross sections can 
be ignored. In addition, for the reactions with small positive Q(2n)s (smaller than 1 MeV, see Table [IJ), the changes of 
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Fig. 9: The experimental and calculated capture excitation functions for 16 0 + 232 Th and 19 F+ 208 Pb. The results are 
shown in logarithmic scale (the left panel) and linear scale (the right panel). The solid line denotes the calculated cross 
section with the effect of one neutron pair transfer taken into account. The dotted line denotes the calculated cross 
section with the effect of neutron transfer neglected. The arrow indicates the central value of the barrier distribution 
B m given in Eq. dl(i| ) . The solid squares and circles show the experimental values which are given in Table ||. T> denotes 
the average deviation of the calculated cross sections with the effect of one neutron pair transfer taken into account from 
the experimental values. 


the widths of the barrier distributions are also small, the influence of one neutron pair transfer on capture and fusion 
cross sections can also be ignored. For example, the calculated capture cross section and the experimental values of the 
16 0+ 232 Th and 19 F+ 208 Pb reactions are shown in Fig. |[ The Q(2n)s for the 16 0 + 232 Th and 19 F+ 208 Pb reactions are 
0.63 MeV and 0.60 MeV, respectively. The solid line denotes the results with the effect of one neutron pair transfer 
taken into account, the dotted line denotes the results with this effect neglected. One can find that the solid line is very 
close to the dotted one, both the results with and without taking into account the effect of one neutron pair transfer 
show good agreement with the data. In other reaction systems with small positive Q(2n)s, the influence of one neutron 
pair transfer on capture and fusion cross sections can also be ignored. 

3-4-2. Reaction systems with large positive Q(2n): Effects of PQNT couplings 

In reaction systems with large positive Q(2n)s, the distributions with the neutron transfer couplings taken into 
account become much broader as compared with those with the effect of neutron transfer neglected. Therefore, the 
calculated cross sections with this effect considered are much larger than those with this effect neglected in the sub¬ 
barrier region. Meanwhile, the change of the slope of the capture excitation function in the sub-barrier energy region 
owing to the coupling to one neutron pair transfer channel with a large positive Q value is significant. We take the 
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Fig. 10: Same as Fig. [j]but for 32 S+ 96 Zr and 40 Ca+ 96 Zr. 


reaction systems of 32 S+ 96 Zr and 40 Ca+ 96 Zr as examples. The Q(2n)s for 32 S+ 96 Zr and 40 Ca+ 96 Zr reactions are 5.74 
MeV and 5.53 MeV, respectively. After taking into account the coupling to PQNT channels, the changes of the widths 
of the barrier distributions given in Eq. (|2|) are about 1.8 MeV for these two reactions. The calculated capture cross 
sections and the experimental values of these two reactions are shown in Fig. m The solid line denotes the results with 
the effect of one neutron pair transfer taken into account. The dotted line denotes the results with the effect of the 
neutron transfer neglected. One can find that the measured capture cross sections show a large enhancement as compared 
with the results without considering the coupling effects of PQNT channels (the dotted line) in the sub-barrier region. 
While after taking this effect into account, the calculated values are in good agreement with the data. In the region 
above the Coulomb barrier, the difference between the solid line and the dotted line becomes smaller and smaller as the 
energy increase. Therefore the couplings to PQNT channels mainly affect the capture cross sections in the sub-barrier 
region. 

3-4-3. Further discussions 

Figure [fl] shows the results for 32 S+ 94 Zr and 40 Ca+ 94 Zr. It can be seen that with the effect of one neutron pair 
transfer taken into account, the results from our calculations underestimate the data in the sub-barrier region. For the 
four reactions 32 S+ 94,96 Zr and 40 Ca+ 94,96 Zr, the Q(2n)s are 5.10 MeV, 5.74 MeV, 4.89 MeV, and 5.53 MeV, respectively. 
On one hand, in the framework of the present model, one may conclude that the influences of one neutron pair transfer 
on capture are similar for these four reactions because of similar Q(2n)s. On the other hand, only the data for 32 S+ 96 Zr 
and 40 Ca+ 96 Zr are well reproduced by taking into account the effect of neutron transfer (see Fig. 0). These findings 
drive us to investigate in detail the influence of various coupling channels on the capture cross section. To this end, 
we first reduce the data to eliminate the geometrical factors and static effects of the potential. Several reduction 
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Fig. 11: Same as Fig. [j]but for 32 S+ 94 Zr and 40 Ca+ 94 Zr. 



Fig. 12: The reduced capture excitation functions of the reactions 32 S+ 94,96 Zr and 40 Ca+ 94,96 Zr. 


methods 1 132 13S ] can be used. In the present work, the fusion function method [135, 136 is adopted to reduce the 
capture excitation functions [139-141]. The barrier parameters Rb, Vb, and hco are obtained from the double folding 
and parameter-free Sao Paulo potential (SPP) [ 142| 1441. The reduced capture excitation functions of the reactions 
32 S+ 94,96 Zr and 40 Ca+ 94,96 Zr are shown in Fig. [1^. One can find that the behaviors of the reduced capture excitation 
functions of 32 S+ 94 Zr and 32 S+ 96 Zr are very similar. The situation is the same for the reactions 40 Ca+ 94,96 Zr. This 
means that the effects of the couplings (to the inelastic excitations and the neutron transfer channel) in 32 S+ 94 Zr are 
similar to that in 32 S+ 96 Zr. The same conclusion can be drawn for the reactions 40 Ca+ 94 ’ 96 Zr. In the present work, the 
static quadrupole deformation parameters of /3° = 0.062 and /J° = 0.217 are used for 94 Zr and 96 Zr, respectively [104]. 
The underestimate of the data for the reactions 32 S+ 94 Zr and 40 Ca+ 94 Zr might come from the smaller deformation 
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Fig. 13: Same as Fig. ||but for 40 Ar+ 148,154 Sm. 


parameter for 94 Zr used in our calculations. Further study has been done with our ECC model to elucidate which of 
these two effects (the coupling to the PQNT channel or the structure of 94 Zr) is responsible for the underestimate of the 
capture cross section of the reactions 32 S+ 94 Zr and 40 Ca+ 94 Zr ]t 5). In addition, in Ref. |l4Et| , the QCC model with a 
semiclassical consideration of neutron rearrangement has been used to study these reactions and it was pointed out that 
the sub-barrier fusion enhancements owing to neutron rearrangement and excitation of the collective vibrational and/or 
rotational states are not additive. Esbensen et al. suggested that the couplings to positive Q-value proton transfer 


channels are also important to explain the fusion data for the reaction 40 Ca+ 96 Zr [ 1461 . 

In Fig. 0 the comparison of the calculated capture cross sections to the experimental values for 40 Ar+ 148,154 Sm 
reactions is illustrated. The Q(2n)s for these two reactions are 1.04 MeV and 1.69 MeV, respectively. One can find that 
the results with the effect of neutron transfer taken into account overestimate the data at energies above the Coulomb 
barrier and underestimate the data in the sub-barrier region. This indicates that the widths of the barrier distributions 
are not appropriate. From the fitted results of the parameters of the barrier distribution listed in Table [j], one can 
find that much broader barrier distributions than those given in Subsection 2.3.2| are needed to describe the capture 
excitation functions for these two reactions. 


4. Summary 

In this work, we use an empirical coupled-channel (ECC) model to systematically study the capture and fusion 
excitation functions. In this model, a barrier distribution of asymmetric Gaussian form is used to take into account the 
effects of couplings between the relative motion and intrinsic degrees of freedom, as well as the effect of neutron transfer 
channels. Based on the interaction potential between the projectile and the target, empirical formulas are proposed to 
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calculate the parameters for the barrier distribution. We collect and compile 220 sets of capture excitation functions for 
reaction systems with 182 ^ ZpZx ^ 1640 and for 89 of them, the Q values for one neutron pair transfer channel are 
positive. We tabulate the parameters of barrier distributions, the calculated capture cross sections, and the experimental 
cross sections of these 220 reaction systems. The results show that for most of the reactions, this empirical coupled- 
channel model can describe the capture (fusion) cross sections very well in the energy region around the Coulomb barrier. 
We expect that this model will provide prediction of capture cross sections for the synthesis of superheavy nuclei as well 
as useful information on capture and fusion dynamics. 
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Explanation of Graphs 


Graphs 1—11. Excitation functions for 131 reaction systems with negative Q value for one neutron 

pair transfer 

For each reaction system, the results are shown in logarithmic scale (the left panel) and linear scale 
(the right panel). The solid line denotes the calculated cross section. The arrow indicates the 
central value of the barrier distribution B m given in Eq. (|h]). The solid squares and circles are the 
experimental values which are given in Table T >, defined in Eq. (pi)), denotes the average 
deviation of the calculated cross sections from the experimental values. 


Graphs 12—19. Excitation functions for 89 reaction systems with positive Q value for one neutron 

pair transfer 

For each reaction system, the results are shown in logarithmic scale (the left panel) and linear scale 
(the right panel). The solid line denotes the calculated cross section with the effect of one neutron 
pair transfer taken into account. The dotted line denotes the calculated cross section with the effect 
of neutron transfer neglected. The arrow indicates the central value of the barrier distribution B m 
given in Eq. (JigJ) . The solid squares and circles are the experimental values which are given in 
Table X>, defined in Eq. (|t|), denotes the average deviation of the calculated cross sections with 
the effect of one neutron pair transfer taken into account from the experimental values. 
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Explanation of Tables 


Table 1. Fitted and calculated results for the parameters of the barrier distribution and average devia¬ 
tions of fitted and calculated cross sections from experimental values for a total of 220 reaction systems 


For these 220 reaction systems, we tabulate the ground state quadrupole deformation parameters of the projectile and 
the target used in calculating the potential, the position and curvature of the potential approximated by a parabola, the 
fitted and calculated results for the parameters of the barrier distribution, the average deviations of fitted and calculated 
cross sections from experimental values and the corresponding references, and the Q value for one neutron pair transfer. 


Reaction 

/3p 

At 

Rb 

huj 

ofit 

A f * 

V m 

ocal 

z\^ al 

z\| al 

2^cal 

Q(2n) 

Ref(s). 


Reaction system 

Ground state quadrupole deformation parameter of the projectile 
Ground state quadrupole deformation parameter of the target 
Position of the barrier 
Curvature of the parabolic barrier 

Fitted results for the central value of the barrier distribution 

Fitted results for the left width of the barrier distribution 

Fitted results for the right width of the barrier distribution 

Average deviation of the fitted cross section from data 

Calculated results for the central value of the barrier distribution 

Calculated results for the left width of the barrier distribution 

Calculated results for the right width of the barrier distribution 

Average deviation of the calculated cross section from data 

Q value obtained from experimental masses for the one neutron pair transfer 

References (s) where the data are taken from 


Table 2. The experimental and calculated excitation functions for a total of 220 reaction systems 

For these 220 reaction systems, we tabulate the experimental excitation function together with the corresponding 
references. The detected particles in the experiment are the evaporation residual (EvR), fission fragments (FF), and/or 
quasifission (QF). There are two ways to extract the data: “authors’ graph” denotes that the data are extracted from 
authors’ graph and “authors’ table” denotes that the data are obtained from authors’ table. In the table, we also indicate 
how the collision energy was given in the corresponding reference: denotes that the collision energy was given in 

the center-of-mass frame and then we calculate the energy in the laboratory frame by Ei a b = E c . m .(Ap +At)/At; “-Ei a b” 
denotes that the collision energy was given in the laboratory frame and that in the center-of-mass frame is calculated 
by E c . m . = £i a bAT/(Ap + At); “-Ej a b & E c . m .” denotes that the collision energy was given both in the laboratory frame 
and in the center-of-mass frame. The cross section and its errors are in the unit of mb. The calculated cross section at 
the corresponding energy is listed in the last column. 
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Reaction 

Reaction system 

Detected particles 

Particles detected in the experiment 

Data obtained 

Data taken from authors’ table or extracted from authors’ graph and the corresponding reference 

-^lab 

Collision energy in the laboratory frame 

S/c.m. 

Collision energy in the center-of-mass frame 

a 

Cross section 

5a 

Error of cross section 

CT cal 

Calculated cross section 
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Table 1 

Fitted and calculated results for the parameters of the barrier distribution and average deviations of fitted and calculated cross sections 
from experimental values for a total of 220 reaction systems. See page |5S| for Explanation of Tables. 

oral A cal A cal ( o„ \ 

Ref(s). 


Reaction 

/^P 

0 T 

Rb 

(fm) 

hu 

(MeV) 

B nt 

m 

(MeV) 

A™ 

(MeV) 

A™ 

(MeV) 

V Rt 

Deal 

(MeV) 

z\J al 

(MeV) 

A§ al 

(MeV) 

^)cal 

Q(2n) 

(MeV) 

12 c+ 89 y 

-0.320 

0.035 

10.53 

4.18 

31.46 

0.254 

0.555 

0.0362 

30.64 

0.182 

1.700 

0.101 

-7.71 

12 C+ 92 Zr 

-0.320 

0.053 

10.65 

4.19 

31.24 

0.005 

2.682 

0.0073 

31.19 

0.202 

1.882 

0.021 

-2.71 

12 C+ 144 Sm 

-0.320 

0.000 

11.10 

4.63 

45.76 

0.028 

1.856 

0.0044 

45.62 

0.184 

1.713 

0.018 

-6.00 

12 C+ 152 Sm 

-0.320 

0.243 

12.25 

4.39 

47.15 

3.984 

6.186 

0.0001 

43.79 

0.691 

6.453 

0.011 

-0.73 

12 C+ 154 Sm 

-0.320 

0.270 

12.40 

4.36 

42.97 

0.005 

8.038 

0.0044 

43.62 

0.788 

7.358 

0.005 

-0.71 

12 C+ 181 Ta 

-0.320 

0.269 

12.72 

4.58 

49.00 

0.007 

13.890 

0.0043 

49.81 

0.820 

7.652 

0.016 

-1.10 

12 C+ 194 Pt 

-0.320 

0.000 

11.66 

4.90 

53.67 

0.106 

4.015 

0.0012 

54.48 

0.220 

2.055 

0.007 

-1.49 

12 C+ 198 Pt 

-0.320 

0.000 

11.71 

4.88 

54.01 

0.044 

3.264 

0.0017 

54.29 

0.217 

2.025 

0.008 

-0.28 

12 C +204p b 

-0.320 

0.008 

11.78 

4.96 

57.40 

0.051 

1.468 

0.1800 

56.65 

0.246 

2.297 

0.105 

-2.19 

12 C+ 206p b 

-0.320 

0.008 

11.81 

4.95 

56.54 

0.014 

0.992 

0.0184 

56.55 

0.244 

2.277 

0.037 

-1.70 

12 C+ 208p b 

-0.320 

0.000 

11.80 

4.95 

56.18 

0.029 

1.670 

0.0028 

56.54 

0.231 

2.157 

0.011 

-0.98 

12 C+ 237 Np 

-0.320 

0.215 

13.09 

4.94 

60.23 

1.311 

13.458 

0.0027 

60.34 

0.994 

7.124 

0.020 

0.81 

12 C+ 238u 

-0.320 

0.215 

13.11 

4.91 

62.20 

1.908 

5.887 

0.0034 

59.72 

1.324 

7.446 

0.021 

1.84 

14 N+ 59 Co 

0.000 

0.143 

10.10 

3.77 

27.29 

2.042 

0.565 

0.0004 

25.49 

0.239 

2.234 

0.004 

-5.70 

14 N+ 232 Th 

0.000 

0.207 

12.76 

4.84 

70.76 

3.533 

5.435 

0.0002 

67.89 

1.446 

8.796 

0.002 

1.76 

14 N+ 238u 

0.000 

0.215 

12.85 

4.85 

69.62 

0.012 

8.769 

0.0002 

68.93 

1.577 

9.271 

0.013 

2.04 

15 N+ 56 Fe 

0.000 

0.000 

9.68 

3.79 

28.31 

3.875 

0.295 

0.0047 

24.95 

0.131 

0.380 

0.025 

-3.70 

15 N+ 209 Bi 

0.000 

0.008 

11.66 

4.87 

65.35 

0.058 

3.317 

0.0008 

65.59 

0.807 

2.345 

0.033 

-5.97 

16 0+ 58 Ni 

0.021 

0.000 

9.70 

3.97 

30.70 

0.032 

1.510 

0.0004 

30.57 

0.220 

0.638 

0.022 

-8.50 

le O+ 62 Ni 

0.021 

0.096 

10.13 

3.86 

29.69 

0.016 

3.373 

0.0002 

29.82 

0.197 

1.840 

0.007 

-6.23 

le O+ 59 Co 

0.021 

0.143 

10.21 

3.79 

28.26 

0.496 

7.011 

0.0207 

28.81 

0.272 

2.538 

0.047 

-6.84 

16 O+ 70 Ge 

0.021 

0.241 

10.74 

3.79 

33.27 

0.007 

3.955 

0.0011 

33.23 

0.559 

5.221 

0.009 

-7.54 

le O+ 72 Ge 

0.021 

0.224 

10.74 

3.78 

33.85 

0.702 

5.070 

0.0004 

33.11 

0.517 

4.821 

0.025 

-5.98 

16 0+ 73 Ge 

0.021 

0.224 

10.77 

3.77 

33.49 

1.479 

6.014 

0.0003 

33.04 

0.519 

4.843 

0.003 

-5.35 

16 0+ 74 Ge 

0.021 

0.224 

10.80 

3.76 

32.74 

0.021 

5.729 

0.0016 

32.97 

0.521 

4.864 

0.008 

-4.79 

16 0+ 76 Ge 

0.021 

0.143 

10.59 

3.80 

32.74 

0.064 

4.675 

0.0010 

33.00 

0.318 

2.968 

0.007 

-3.74 

le O+ 92 Zr 

0.021 

0.053 

10.50 

4.17 

39.91 

0.048 

4.082 

0.0016 

40.72 

0.200 

1.862 

0.008 

-3.64 

16 0+ 112 Cd 

0.021 

0.144 

11.13 

4.18 

46.41 

0.012 

3.720 

0.0044 

46.96 

0.454 

4.233 

0.017 

-4.18 

16 0+ 144 Nd 

0.021 

0.000 

10.97 

4.56 

56.95 

0.747 

1.884 

0.0060 

57.73 

0.579 

1.682 

0.101 

-1.75 

16 0 +148 Nd 

0.021 

0.206 

11.89 

4.38 

54.88 

0.645 

11.069 

0.0013 

55.78 

0.750 

6.997 

0.004 

-0.44 

16 O+ 150 Nd 

0.021 

0.243 

12.09 

4.34 

54.53 

0.040 

11.887 

0.0033 

55.48 

0.890 

8.303 

0.007 

-0.23 

16 0+ 144g m 

0.021 

0.000 

10.94 

4.63 

59.66 

0.097 

1.996 

0.0106 

59.66 

0.645 

1.874 

0.049 

-6.93 

16 0+ 147 Sm 

0.021 

0.143 

11.59 

4.50 

57.96 

0.001 

3.469 

0.0096 

58.11 

0.566 

5.278 

0.013 

-2.57 

16 0+ 148g m 

0.021 

0.161 

11.68 

4.48 

56.98 

0.391 

7.951 

0.0014 

57.91 

0.618 

5.770 

0.020 

-2.29 

16 0+ 149 Sm 

0.021 

0.180 

11.78 

4.46 

56.44 

0.003 

7.883 

0.0034 

57.72 

0.678 

6.324 

0.045 

-1.82 

16 O+ 150 Sm 

0.021 

0.206 

11.90 

4.44 

57.19 

1.201 

7.450 

0.0007 

57.50 

0.765 

7.138 

0.080 

-1.67 

16 0 + 152 Sm 

0.021 

0.243 

12.09 

4.40 

57.15 

1.774 

9.420 

0.0009 

57.17 

0.902 

8.417 

0.117 

-1.67 

le O+ 154 Sm 

0.021 

0.270 

12.24 

4.37 

55.84 

1.148 

12.680 

0.0046 

56.93 

1.013 

9.458 

0.102 

-1.65 

16 0+ 166 Er 

0.021 

0.283 

12.43 

4.49 

60.15 

0.131 

11.353 

0.0041 

61.47 

1.109 

10.355 

0.013 

-2.94 

le O+ 176 Yb 

0.021 

0.278 

12.56 

4.51 

62.38 

0.582 

5.146 

0.0064 

62.69 

1.118 

10.431 

0.044 

-0.50 

160+ 186 W 

0.021 

0.230 

12.46 

4.62 

66.93 

1.711 

7.953 

0.0024 

65.87 

0.958 

8.941 

0.004 

-0.76 

16 O+ 204p b 

0.021 

0.008 

11.62 

4.94 

75.37 

0.058 

1.937 

0.3745 

74.07 

1.047 

3.042 

0.674 

-3.12 

16Q + 208p b 

0.021 

0.000 

11.63 

4.93 

74.97 

0.397 

2.205 

0.3504 

73.97 

0.963 

2.799 

0.215 

-1.92 

16 O+ 209 Bi 

0.021 

0.008 

11.67 

4.95 

73.70 

0.008 

4.293 

0.0057 

74.66 

1.050 

3.052 

0.007 

-2.16 

16 0+ 232 Th 

0.021 

0.207 

12.84 

4.87 

78.93 

3.489 

11.532 

0.0054 

76.76 

1.217 

9.673 

0.116 

0.63 

16Q+238U 

0.021 

0.215 

12.94 

4.89 

88.35 

10.209 

2.038 

0.0002 

77.93 

1.352 

10.196 

0.001 

0.91 

17 0+ 144 Sm 

0.107 

0.000 

11.20 

4.40 

59.55 

1.469 

3.856 

0.0006 

58.72 

0.292 

2.728 

0.009 

-4.63 

ls O+ 44 Ca 

0.021 

0.000 

9.63 

3.44 

20.92 

0.193 

4.800 

0.0012 

22.09 

1.927 

2.171 

0.115 

5.62 

18 0+ 74 Ge 

0.021 

0.224 

10.95 

3.57 

31.84 

0.186 

8.109 

0.0198 

32.54 

1.711 

5.986 

0.241 

3.74 

ls O+ 112 Sn 

0.021 

0.018 

10.76 

4.15 

48.90 

1.655 

5.817 

0.0090 

49.27 

2.406 

3.422 

0.082 

5.86 

ls O+ 118 Sn 

0.021 

0.000 

10.81 

4.12 

47.54 

0.165 

4.744 

0.0071 

48.99 

1.517 

2.335 

0.020 

3.40 

ls O+ 124 Sn 

0.021 

0.000 

10.92 

4.08 

46.73 

0.015 

5.448 

0.0014 

48.58 

0.957 

1.724 

0.012 

1.74 

ls O+ 192 Os 

0.021 

0.155 

12.33 

4.35 

62.70 

0.627 

19.704 

0.0002 

67.10 

0.864 

6.707 

0.003 

0.51 

18 O+ 208p b 

0.021 

0.000 

11.77 

4.55 

71.66 

0.029 

6.621 

0.0011 

73.14 

0.941 

2.734 

0.006 

-2.54 

19 F_|_ 93 Nb 

0.275 

0.053 

11.17 

3.94 

46.46 

2.112 

6.718 

0.0004 

45.28 

0.502 

4.685 

0.011 

-2.01 

19 F+ 139 La 

0.275 

0.000 

11.60 

4.21 

58.36 

0.446 

10.225 

0.0014 

59.82 

0.504 

4.708 

0.003 

-1.53 

19p_|_208p b 

0.275 

0.000 

12.29 

4.51 

81.47 

2.612 

7.410 

0.0008 

80.25 

0.898 

6.784 

0.040 

0.60 

19p + 209 Bi 

0.275 

0.008 

12.33 

4.52 

83.35 

3.097 

7.453 

0.0011 

80.99 

0.857 

7.048 

0.009 

0.36 

23 Na+ 48 Ti 

0.366 

0.000 

10.58 

3.45 

31.21 

0.002 

6.626 

0.0013 

31.94 

0.584 

5.447 

0.002 

-4.41 

27 A1+ 45 Sc 

-0.448 

0.000 

10.30 

3.57 

37.21 

0.005 

5.264 

0.1722 

37.34 

0.459 

4.285 

0.076 

-3.88 

27 Al+ 70 Ge 

-0.448 

0.241 

11.54 

3.62 

53.14 

1.428 

7.246 

0.0013 

52.36 

0.836 

7.799 

0.003 

-2.58 

27 Al+ 72 Ge 

-0.448 

0.224 

11.54 

3.61 

53.20 

1.492 

6.889 

0.0010 

52.20 

0.802 

7.490 

0.005 

-1.02 

27 Al+ 73 Ge 

-0.448 

0.224 

11.57 

3.61 

52.30 

1.524 

11.235 

0.0008 

52.09 

0.807 

7.535 

0.018 

-0.38 

27 Al+ 74 Ge 

-0.448 

0.224 

11.60 

3.60 

50.53 

0.046 

12.695 

0.0006 

51.98 

0.867 

7.635 

0.008 

0.17 
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Table [i] (continued) 


Reaction 

Pp 

Pt 

Rb 

(fm) 

hu 

(MeV) 

Rfit 

(MeV) 

A** 

(MeV) 

A? 

(MeV) 

V ftt 

Deal 

(MeV) 

z\5 al 

(MeV) 

A| al 

(MeV) 

-£)cal 

Q(2n) 

(MeV) 

Ref(s). 

27 Al+ 76 Ge 

-0.448 

0.143 

11.38 

3.63 

50.72 

0.253 

9.973 

0.0011 

52.16 

1.025 

6.319 

0.013 

1.22 [ 

LZi 


27 A1+ 197 Au 

-0.448 

0.131 

12.86 

4.26 

109.47 

0.713 

18.568 

0.0794 

111.07 

1.727 

9.622 

0.070 

2.44 


181 


28 Si+ 28 Si 

-0.478 

-0.478 

10.51 

3.32 

27.08 

0.008 

6.403 

0.0555 

28.58 

1.545 

14.421 

0.096 

-11.41 [ 

12 


81 

28 Si+ 30 Si 

-0.478 

0.000 

10.02 

3.41 

27.96 

0.032 

3.771 

0.1459 

28.08 

0.561 

5.236 

0.110 

-14.71 

17 

■ 

81 

28 Si+ 68 Zn 

-0.478 

0.156 

11.28 

3.68 

51.67 

0.303 

12.970 

0.0084 

53.39 

1.298 

7.229 

0.016 

1.83 

L£2 

r 

28 Si+ 90 Zr 

-0.478 

0.035 

11.20 

3.91 

71.83 

2.408 

4.836 

0.0026 

69.73 

0.536 

5.007 

0.029 

-2.21 

183 


28 Si+ 92 Zr 

-0.478 

0.053 

11.31 

3.89 

68.93 

2.300 

8.407 

0.0010 

69.27 

1.606 

6.314 

0.071 

3.25 

148 

i 

28 Si+ 93 Nb 

-0.478 

0.053 

11.32 

3.92 

70.11 

1.003 

9.996 

0.0019 

70.93 

1.322 

6.031 

0.005 

2.37 

184 

i 

28 Si+ 94 Zr 

-0.478 

0.062 

11.39 

3.87 

66.49 

0.492 

16.540 

0.0107 

68.93 

1.903 

6.752 

0.017 

4.13 

183 


28 Si+ 142 Ce 

-0.478 

0.000 

11.75 

4.12 

94.98 

3.405 

9.197 

0.0016 

94.92 

2.614 

7.103 

0.095 

6.49 

185 


28 Si+ 154 Sm 

-0.478 

0.270 

13.03 

4.02 

100.36 

6.338 

15.409 

0.0041 

96.32 

3.033 

14.318 

0.051 

5.25 

186 

i 

28 Si+ 164 Er 

-0.478 

0.273 

13.14 

4.14 

105.91 

5.211 

15.022 

0.0002 

104.34 

2.475 

14.218 

0.001 

3.33 

187 

i 

28 Si+ 198 Pt 

-0.478 

0.000 

12.30 

4.32 

117.08 

2.360 

21.830 

0.0028 

120.44 

2.487 

8.062 

0.247 

5.68 [ 

188 

i 

28 Si+ 208 Pb 

-0.478 

0.000 

12.38 

4.37 

122.33 

1.743 

16.068 

0.0003 

125.33 

2.306 

8.252 

0.067 

4.98 [ 

I8fl 


29 A1+ 197 Au 

0.000 

0.131 

12.41 

4.15 

106.25 

0.001 

14.518 

0.0024 

109.24 

1.169 

10.912 

0.021 

-1.82 

18(1 

i 

31 A1+ 197 Au 

0.239 

0.131 

13.11 

3.94 

110.89 

5.605 

13.649 

0.0120 

106.07 

1.863 

14.176 

0.012 

1.20 


! 

30 Si+ 30 Si 

0.000 

0.000 

9.53 

3.38 

27.38 

0.150 

2.456 

0.0054 

27.15 

0.169 

0.491 

0.084 

-3.30 

LZJ 

I 

30 Si+ 238 U 

0.000 

0.215 

13.19 

4.24 

132.76 

4.343 

25.349 

0.0029 

132.44 

3.333 

19.093 

0.062 

4.51 

r-l 

191 


32 S+ 27 A1 

-0.448 

0.448 

11.09 

3.28 

28.49 

0.151 

5.738 

0.0078 

29.05 

1.141 

10.651 

0.038 

-4.36 [ 

19 

1. 

92 

32 S+ 24 Mg 

0.000 

0.374 

10.20 

3.48 

26.48 

0.006 

4.256 

0.0006 

26.50 

0.591 

5.516 

0.009 

-9.62 

191 

1 

32 S+ 25 Mg 

0.000 

0.333 

10.17 

3.35 

26.17 

0.005 

3.791 

0.0035 

26.36 

0.511 

4.770 

0.006 

-3.80 

191 


32 S+ 26 Mg 

0.000 

0.310 

10.18 

3.34 

25.75 

0.069 

4.548 

0.0016 

26.24 

0.995 

4.924 

0.015 

1.64 

191 

1 

32 S+ 40 Ca 

0.000 

0.000 

9.68 

3.85 

42.43 

0.014 

2.470 

0.0004 

43.24 

0.405 

1.177 

0.000 

-8.26 

192 


32 S+ 48 Ca 

0.000 

0.000 

9.98 

3.54 

40.51 

0.055 

6.275 

0.0171 

42.13 

1.261 

1.939 

0.068 

2.83 

m 

] 

32 S+ 64 Ni 

0.000 

0.087 

10.49 

3.74 

55.94 

1.634 

8.262 

0.0016 

56.52 

1.524 

4.721 

0.017 

3.56 

182 


32 s+ 89 y 

0.000 

0.035 

10.68 

3.98 

75.14 

0.014 

4.586 

0.0124 

76.23 

1.202 

3.494 

0.010 

-0.77 



32 S+ 90 Zr 

0.000 

0.035 

10.69 

4.02 

77.94 

1.848 

4.900 

0.0017 

78.08 

1.258 

3.657 

0.048 

-1.23 



32 S+ 94 Zr 

0.000 

0.062 

10.88 

3.98 

76.83 

3.131 

7.475 

0.0008 

77.14 

2.157 

6.517 

0.217 

5.10 



32 S+ 96 Zr 

0.000 

0.217 

11.49 

3.79 

75.15 

2.523 

12.751 

0.0014 

75.45 

2.856 

11.346 

0.005 

5.74 



32 S+ 94 Mo 

0.000 

0.053 

10.80 

4.07 

81.58 

2.014 

6.080 

0.1268 

81.14 

1.291 

5.884 

0.294 

2.31 [ 



32 S+ 96 Mo 

0.000 

0.080 

10.94 

3.95 

83.51 

3.898 

2.375 

0.0088 

80.58 

1.746 

6.870 

0.205 

3.54 [ 

195 


32 S+ 98 Mo 

0.000 

0.180 

11.36 

3.88 

76.25 

0.098 

20.852 

0.0297 

79.32 

2.397 

10.121 

0.129 

4.59 

195 


32 S+ 100 Mo 

0.000 

0.244 

11.64 

3.83 

80.12 

3.175 

15.510 

0.0056 

78.56 

3.045 

12.843 

0.184 

5.84 

195 


32 S+ 100 Ru 

0.000 

0.161 

11.29 

3.96 

81.02 

0.023 

12.574 

0.0173 

83.04 

1.841 

9.403 

0.050 

2.92 

L95 


32 S+ 101 Ru 

0.000 

0.180 

11.39 

3.94 

84.06 

2.961 

10.994 

0.0020 

82.73 

2.120 

10.230 

0.015 

3.58 

195 


32 S+ 102 Ru 

0.000 

0.189 

11.44 

3.93 

82.83 

2.224 

11.117 

0.0043 

82.53 

2.297 

10.675 

0.029 

4.04 

EE 

] 

32 S+ 103 Rh 

0.000 

0.180 

11.41 

3.97 

81.12 

0.004 

22.924 

0.0273 

84.37 

2.052 

10.352 

0.026 

3.30 

195 


32 S+ 104 Pd 

0.000 

0.162 

11.35 

4.01 

83.62 

0.085 

19.650 

0.0128 

86.30 

1.741 

9.706 

0.015 

2.45 

L95 


32 S+ 104 Ru 

0.000 

0.253 

11.73 

3.88 

82.20 

2.770 

13.903 

0.0007 

81.75 

2.839 

13.363 

0.029 

4.93 

195 


32 S+ 105 Pd 

0.000 

0.171 

11.40 

4.00 

85.50 

1.809 

14.620 

0.0001 

86.09 

1.941 

10.160 

0.004 

2.98 

L95 


32 S+ 106 Pd 

0.000 

0.171 

11.42 

4.00 

83.33 

0.015 

15.354 

0.0180 

85.97 

2.074 

10.280 

0.031 

3.40 

L0£ 

1 

32 S+ 108 Pd 

0.000 

0.190 

11.54 

3.97 

83.75 

1.220 

15.655 

0.0081 

85.55 

2.429 

11.208 

0.022 

4.30 

L95 


32 S+ 110 Pd 

0.000 

0.218 

11.69 

3.95 

84.22 

2.181 

22.709 

0.0013 

85.05 

2.799 

12.503 

0.076 

5.11 

195 


32 S+ 138 Ba 

0.000 

0.000 

11.19 

4.18 

103.68 

3.159 

15.016 

0.0024 

103.21 

3.064 

6.135 

0.087 

4.54 

L85 


32 S+ 154 Sm 

0.000 

0.270 

12.51 

4.04 

110.68 

5.387 

26.643 

0.0005 

107.96 

3.775 

18.642 

0.050 

6.22 

196 

1 

32 s+ 182 w 

0.000 

0.259 

12.76 

4.14 

125.03 

1.417 

28.589 

0.0015 

127.52 

3.705 

20.425 

0.031 

5.31 

197 

I 

32 s+ 184 w 

0.000 

0.240 

12.71 

4.15 

124.25 

2.614 

30.489 

0.0047 

127.52 

3.978 

19.913 

0.023 

6.46 

198 

] 

32g + 208p b 

0.000 

0.000 

11.84 

4.34 

140.82 

3.985 

13.597 

0.0002 

143.06 

4.896 

10.598 

0.005 

5.95 

19! 


33 S+ 90 Zr 

0.000 

0.035 

10.73 

3.92 

77.83 

0.734 

4.483 

0.0056 

77.79 

1.244 

3.614 

0.068 

-2.88 

201 

1 

33 S+ 91 Zr 

0.000 

0.053 

10.82 

3.90 

76.22 

0.052 

6.937 

0.0034 

77.33 

0.505 

4.713 

0.033 

-0.76 

20( 

] 

33 S+ 92 Zr 

0.000 

0.053 

10.84 

3.90 

74.80 

0.019 

10.719 

0.0037 

77.20 

1.325 

5.505 

0.037 

2.57 

201 

1 

34 S+ 24 Mg 

0.000 

0.374 

10.29 

3.32 

26.60 

0.014 

2.279 

0.0011 

26.29 

0.582 

5.432 

0.034 

-1.64 

19] 

I 

34 S+ 25 Mg 

0.000 

0.333 

10.26 

3.32 

26.31 

0.014 

2.925 

0.0054 

26.15 

0.503 

4.693 

0.020 

-2.52 

191 

1 

34 S+ 26 Mg 

0.000 

0.310 

10.27 

3.31 

26.39 

0.036 

2.108 

0.0088 

26.02 

0.464 

4.327 

0.032 

-1.55 

19] 

I 

34 s+ 89 y 

0.000 

0.035 

10.78 

3.87 

75.00 

0.059 

3.493 

0.0087 

75.67 

1.174 

3.413 

0.024 

-3.96 

19" 

1 

34 S+ 168 Er 

0.000 

0.294 

12.86 

3.95 

118.28 

4.029 

21.016 

0.0010 

115.41 

2.874 

19.707 

0.050 

2.67 

20] 

] 

35 Cl+ 24 Mg 

0.100 

0.374 

10.56 

3.36 

29.77 

1.731 

3.378 

0.0034 

27.54 

0.681 

6.359 

0.071 

-5.73 

202 

] 

35 Cl+ 25 Mg 

0.100 

0.333 

10.53 

3.36 

29.58 

1.926 

4.482 

0.0021 

27.40 

0.601 

5.613 

0.047 

-4.97 

20. 


35 Cl+ 26 Mg 

0.100 

0.310 

10.54 

3.35 

26.67 

0.057 

9.913 

0.0004 

27.27 

0.711 

5.390 

0.037 

0.47 

202 

] 

35 C1+ 27 A1 

0.100 

0.448 

10.87 

3.28 

28.59 

0.066 

14.593 

0.0121 

29.53 

0.938 

8.753 

0.015 

-5.53 

203 


35 Cl+ S4 Cr 

0.100 

0.180 

10.93 

3.52 

49.10 

0.226 

21.513 

0.0510 

50.88 

1.038 

6.405 

0.043 

1.23 

20" 

1 

35 Cl+ 52 Cr 

0.100 

0.000 

10.32 

3.74 

52.61 

0.001 

3.383 

0.0110 

52.28 

0.325 

3.031 

0.035 

-2.41 

20 


35 C1+ 51 V 

0.100 

0.000 

10.32 

3.67 

47.53 

0.169 

21.236 

0.0586 

50.16 

0.306 

2.855 

0.037 

-1.49 

204 

1 

35 Cl+ S0 Ti 

0.100 

0.000 

10.32 

3.60 

47.38 

0.149 

2.657 

0.0092 

48.04 

0.288 

2.684 

0.028 

-0.19 

20 


35 Cl+ S4 Fe 

0.100 

0.000 

10.32 

3.77 

57.77 

1.193 

3.496 

0.0036 

56.48 

0.364 

3.400 

0.028 

-3.66 

204 

1 

35 Cl+ 58 Ni 

0.100 

0.000 

10.38 

3.86 

59.90 

0.070 

4.421 

0.0040 

60.35 

0.396 

3.699 

0.005 

-3.57 

203 
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Table [i] (continued) 


Reaction 

Pp 

Pt 

Rb 

(fm) 

hid 

(MeV) 

r> fit 

(MeV) 

A™ 

(MeV) 

A1* 

(MeV) 

T> m 

Deal 

-Dm 

(MeV) 

^cai 

(MeV) 

Z\| al 

(MeV) 

-peal 

Q(2n) 

(MeV) 

Ref(s). 

35 C l + 6°Ni 

0.100 

0.027 

10.53 

3.73 

58.49 

0.421 

7.393 

0.0023 

59.82 

0.426 

3.980 

0.084 

-1.50 

[ 

2Q,° 


35 Cl+ 62 Ni 

0.100 

0.096 

10.81 

3.68 

57.32 

0.004 

9.572 

0.0008 

58.99 

0.697 

5.236 

0.006 

0.47 

[ 

20,' 1 


35 Cl+ 64 Ni 

0.100 

0.087 

10.84 

3.66 

57.19 

0.125 

8.265 

0.0005 

58.78 

1.287 

5.623 

0.002 

2.40 

[ 

20,' 


35 Cl+ 90 Zr 

0.100 

0.035 

11.03 

3.87 

79.58 

0.301 

12.449 

0.0006 

81.09 

0.636 

5.933 

0.008 

-2.40 

i 

2 o; : 


35 Cl+ 92 Zr 

0.100 

0.053 

11.14 

3.84 

80.88 

1.919 

8.021 

0.0009 

80.62 

1.648 

7.217 

0.002 

3.06 


1 44 


36 S+ 48 Ca 

0.000 

0.000 

10.16 

3.39 

41.89 

0.021 

1.514 

0.0674 

41.47 

0.333 

0.969 

0.136 

-4.89 



Rfjl 

36 S+ 64 Ni 

0.000 

0.087 

10.67 

3.52 

56.00 

0.021 

1.667 

0.0419 

55.68 

0.366 

3.411 

0.037 

-1.82 


20f 


36 S+ 90 Zr 

0.000 

0.035 

10.86 

3.80 

76.95 

0.146 

0.012 

0.0075 

76.97 

1.202 

3.493 

0.026 

-1.05 

1 

207 

] 

36 S+ 96 Zr 

0.000 

0.217 

11.67 

3.59 

73.98 

0.288 

2.667 

0.0087 

74.41 

0.987 

9.209 

0.112 

-1.98 

I 

20? 

] 

36 S+ 92 Mo 

0.000 

0.035 

10.87 

3.87 

80.19 

1.329 

7.046 

0.0235 

80.61 

1.593 

4.099 

0.029 

0.87 


197 


36 S+ 94 Mo 

0.000 

0.053 

10.98 

3.77 

79.41 

1.306 

5.364 

0.0214 

80.00 

0.527 

4.923 

0.857 

-0.35 

I 

197 


36 S+ 96 Mo 

0.000 

0.080 

11.12 

3.74 

78.66 

0.580 

5.827 

0.0686 

79.45 

0.590 

5.504 

0.346 

-1.41 


LQf 


36 S+ 98 Mo 

0.000 

0.180 

11.54 

3.68 

77.65 

0.102 

5.205 

0.0260 

78.22 

0.895 

8.356 

0.047 

-2.66 

I 

19,' 


36 S+ 100 Mo 

0.000 

0.244 

11.82 

3.63 

77.12 

0.080 

5.063 

0.0289 

77.48 

1.141 

10.646 

0.048 

-1.88 

1 

19,' 


36 S+ 100 Ru 

0.000 

0.161 

11.47 

3.75 

81.28 

0.334 

7.480 

0.0276 

81.90 

0.875 

8.170 

0.041 

-0.85 

I 

19,' 


36 S+ 101 Ru 

0.000 

0.180 

11.56 

3.74 

80.68 

0.040 

6.518 

0.0030 

81.60 

0.940 

8.774 

0.023 

-1.42 

I 

19,' 


36 S+ 102 Ru 

0.000 

0.189 

11.62 

3.73 

80.29 

0.072 

8.921 

0.0097 

81.40 

0.972 

9.072 

0.027 

-1.74 

I 


I 

36 S+ 103 Rh 

0.000 

0.180 

11.59 

3.76 

82.52 

0.202 

9.812 

0.0741 

83.22 

0.962 

8.982 

0.054 

-0.91 

1 

19,' 


36 S+ 104 Pd 

0.000 

0.162 

11.52 

3.80 

84.98 

0.146 

4.675 

0.0794 

85.12 

0.923 

8.610 

0.066 

-0.22 

I 

19.' 


36 S+ 104 Ru 

0.000 

0.253 

11.91 

3.68 

79.85 

0.112 

9.043 

0.0306 

80.64 

1.226 

11.442 

0.034 

-2.50 


19,' 


36 S+ 105 Pd 

0.000 

0.171 

11.58 

3.79 

84.16 

0.202 

7.864 

0.0272 

84.92 

0.953 

8.890 

0.035 

-0.78 

I 

19.' 


36 S+ 106 Pd 

0.000 

0.171 

11.60 

3.79 

84.22 

0.103 

7.507 

0.0297 

84.80 

0.951 

8.879 

0.033 

-1.12 


19,' 


36 S+ 108 Pd 

0.000 

0.190 

11.72 

3.69 

83.68 

0.224 

9.382 

0.0199 

84.38 

1.019 

9.514 

0.023 

-1.93 

I 

19,' 


36 S+ 110 Pd 

0.000 

0.218 

11.87 

3.67 

82.68 

0.433 

12.873 

0.0044 

83.90 

1.129 

10.537 

0.024 

-2.61 


L& 


36 S+ 204 Pb 

0.000 

0.008 

12.00 

4.08 

138.95 

1.384 

9.334 

0.0004 

141.49 

3.048 

8.859 

0.017 

-2.06 

I 

I9( 


36 S+ 238 U 

0.000 

0.215 

13.32 

3.99 

157.03 

6.824 

9.193 

0.0040 

148.85 

2.503 

20.538 

0.041 

1.06 

I 

20f 

I 

37 Cl+ 24 Mg 

0.000 

0.374 

10.38 

3.38 

28.88 

2.138 

6.003 

0.0010 

27.65 

0.589 

5.496 

0.071 

-0.47 

I 

m 

] 

37 Cl+ 25 Mg 

0.000 

0.333 

10.35 

3.38 

27.15 

0.042 

5.991 

0.0099 

27.51 

0.510 

4.756 

0.019 

-1.35 

1 

201 


37 Cl+ 26 Mg 

0.000 

0.310 

10.36 

3.26 

26.91 

0.119 

7.970 

0.0011 

27.39 

0.470 

4.390 

0.025 

-3.94 


2m 


37 Cl+ S9 Co 

0.000 

0.143 

10.71 

3.64 

56.48 

0.074 

7.049 

0.0023 

57.22 

0.507 

4.731 

0.004 

-2.08 


187 


37 Cl+ 70 Ge 

0.000 

0.241 

11.23 

3.62 

64.46 

0.081 

11.193 

0.0006 

65.78 

0.915 

8.544 

0.008 

-0.72 

I 

20! 


37 Cl+ 72 Ge 

0.000 

0.224 

11.23 

3.61 

64.64 

0.025 

8.768 

0.0008 

65.62 

0.862 

8.043 

0.002 

-1.91 

I 

20( 


37 Cl+ 73 Ge 

0.000 

0.224 

11.26 

3.61 

66.08 

2.303 

12.179 

0.0005 

65.49 

0.863 

8.058 

0.048 

-2.19 

I 

20! 


37 Cl+ 74 Ge 

0.000 

0.224 

11.29 

3.60 

67.61 

3.030 

6.549 

0.0004 

65.36 

0.865 

8.073 

0.029 

-2.80 

1 

20! 


37 Cl+ 76 Ge 

0.000 

0.143 

11.07 

3.63 

65.48 

1.479 

9.051 

0.0010 

65.64 

0.612 

5.709 

0.099 

-1.75 

I 

2m 


37 Cl+ 93 Nb 

0.000 

0.053 

10.96 

3.82 

81.71 

0.128 

8.738 

0.0092 

82.95 

0.558 

5.205 

0.024 

-2.54 

I 

n 

] 

37 C1+ 98 Mo 

0.000 

0.180 

11.52 

3.76 

81.85 

0.026 

14.705 

0.0014 

82.97 

0.959 

8.953 

0.019 

-1.28 

I 

21 f 

I 

37 C1+ 100 Mo 

0.000 

0.244 

11.81 

3.65 

81.76 

0.184 

13.550 

0.0038 

82.18 

1.210 

11.291 

0.016 

-0.04 

1 

21C 

] 

40 Ar+ 112 Sn 

0.000 

0.018 

11.12 

3.89 

101.84 

1.674 

12.608 

0.0011 

104.19 

2.369 

5.924 

0.078 

1.58 




40 Ar+ 116 Sn 

0.000 

0.000 

11.12 

3.88 

101.04 

1.578 

14.597 

0.0718 

103.96 

1.681 

4.886 

0.996 

-0.20 


n 


40 Ar+ 122 Sn 

0.000 

0.000 

11.24 

3.79 

102.27 

2.715 

9.678 

0.0007 

103.22 

1.770 

4.815 

0.640 

0.54 




40 Ar+ 144 Sm 

0.000 

0.000 

11.41 

3.94 

122.24 

1.496 

15.567 

0.0064 

124.46 

2.375 

6.902 

0.033 

-1.29 


n 


40 Ar+ 148 Sm 

0.000 

0.161 

12.16 

3.85 

123.36 

3.677 

20.235 

0.0057 

120.91 

1.770 

13.735 

0.224 

1.04 




40 Ar+ 154 Sm 

0.000 

0.270 

12.73 

3.78 

118.37 

3.650 

43.070 

0.0171 

118.72 

2.478 

18.622 

0.698 

1.69 


TT] 


40 Ca+ 40 Ca 

0.000 

0.000 

9.84 

3.83 

53.12 

0.468 

0.122 

0.0055 

52.92 

0.579 

1.684 

0.039 

-9.09 


21 I 

1 

40 Ca+ 44 Ca 

0.000 

0.000 

10.00 

3.78 

50.36 

0.744 

8.313 

0.0224 

52.23 

0.794 

1.833 

0.202 

0.78 

I 

211 

I 

40 Ca+ 46 Ti 

0.000 

0.000 

9.99 

3.83 

56.11 

0.341 

3.008 

0.0009 

57.31 

0.653 

1.899 

0.054 

-2.88 


21! 


40 Ca+ 48 Ca 

0.000 

0.000 

10.14 

3.64 

49.30 

0.087 

7.901 

0.0042 

51.60 

1.351 

2.332 

0.023 

2.61 

I 

21] 

I 

40 Ca+ 48 Ti 

0.000 

0.000 

10.06 

3.81 

56.25 

0.746 

2.762 

0.0011 

56.97 

0.635 

1.845 

0.042 

-0.66 


111 


40 Ca+ 50 Ti 

0.000 

0.000 

10.13 

3.70 

55.10 

0.325 

5.689 

0.0006 

56.64 

0.861 

2.038 

0.018 

0.76 

I 

217 


40 Ca+ 58 Ni 

0.000 

0.000 

10.18 

3.95 

70.31 

0.073 

4.064 

0.0109 

71.13 

0.953 

2.769 

0.013 

-2.62 


217 


40 Ca+ 64 Ni 

0.000 

0.087 

10.64 

3.76 

66.19 

0.130 

12.425 

0.0037 

69.20 

1.574 

5.758 

0.056 

3.35 

I 

21! 


40 Ca+ 90 Zr 

0.000 

0.035 

10.82 

3.96 

94.21 

0.046 

4.897 

0.0011 

95.55 

1.750 

5.086 

0.009 

-1.44 


22L; 

] 

40 Ca+ 94 Zr 

0.000 

0.062 

11.01 

3.85 

93.86 

3.147 

7.950 

0.0004 

94.40 

2.275 

8.194 

0.188 

4.89 


it 


40 Ca+ 96 Zr 

0.000 

0.217 

11.63 

3.76 

91.90 

2.596 

12.839 

0.0004 

92.33 

3.015 

13.396 

0.002 

5.53 


IV 

1 

40 Ca+ 192 Os 

0.000 

0.155 

12.51 

3.97 

167.35 

7.228 

13.803 

0.0030 

160.38 

4.123 

21.075 

0.054 

6.53 


21,' 


40 Ca+ 194 Pt 

0.000 

0.000 

11.79 

4.03 

169.11 

4.917 

18.011 

0.0022 

169.02 

5.621 

13.145 

0.061 

5.23 


2b' 


40 Ca+ 197 Au 

0.000 

0.131 

12.43 

4.00 

175.75 

11.131 

17.917 

0.0018 

166.02 

3.680 

20.668 

0.039 

5.13 

I 

211, 

I 

40 Ca+ 208 Pb 

0.000 

0.000 

11.92 

4.04 

175.67 

8.467 

20.859 

0.0001 

175.50 

6.044 

14.066 

0.036 

5.74 

I 

21 f 

] 

48 Ca+ 48 Ca 

0.000 

0.000 

10.44 

3.31 

50.47 

0.007 

0.764 

0.0118 

50.33 

0.460 

1.336 

0.042 

-5.72 


217 


48 Ca+ 90 Zr 

0.000 

0.035 

11.12 

3.62 

92.08 

0.014 

7.145 

0.0011 

93.41 

1.615 

4.693 

0.036 

-1.40 


21 f 

1 

48 Ca+ 96 Zr 

0.000 

0.217 

11.92 

3.44 

89.98 

0.210 

10.453 

0.0045 

90.30 

1.173 

10.951 

0.034 

-2.81 


21! 

I 

48 Ca+ ls4 Sm 

0.000 

0.270 

12.92 

3.58 

134.36 

4.761 

22.998 

0.0087 

132.17 

2.090 

19.505 

0.371 

-2.33 


21! 


48 Ca+ 197 Au 

0.000 

0.131 

12.73 

3.68 

165.82 

3.999 

20.495 

0.0039 

162.72 

1.936 

18.072 

0.029 

-3.13 


lit 

I 

48 Ca+ 208 Pb 

0.000 

0.000 

12.22 

3.68 

174.92 

6.607 

9.554 

0.0131 

171.92 

3.980 

11.566 

0.012 

-2.60 


2Ji 


48 Ti+ 58 Fe 

0.000 

0.199 

11.08 

3.56 

68.17 

0.055 

12.134 

0.0064 

69.19 

1.220 

7.677 

0.114 

1.39 

I 

221 

I 
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Table [i] (continued) 


Reaction 

/^P 

Pt 

Rb 

(fm) 

hid 

(MeV) 

r > fit 

(MeV) 

A ™ 

(MeV) 

A ^ 

(MeV) 

v Rt 

Deal 

-Dm 

(MeV) 

Aca.1 

(MeV) 

Z\| al 

(MeV) 

•£)cal 

Q(2n) 

(MeV) 

Ref(s). 

48 Ti+ 58 Ni 

0.000 

0.000 

10.39 

3.78 

78.69 

2.794 

3.968 

0.0010 

76.60 

1.055 

3.065 

0.040 

-0.12 


22 i 

48 Ti+ 60 Ni 

0.000 

0.027 

10.54 

3.75 

77.53 

2.226 

2.606 

0.0010 

75.95 

1.151 

3.347 

0.008 

-1.31 



46 Ti+ 64 Ni 

0.000 

0.087 

10.78 

3.70 

76.38 

3.297 

7.348 

0.0014 

74.96 

1.836 

6.436 

0.009 

4.01 


l 3 

48 Ti+ 64 Ni 

0.000 

0.087 

10.85 

3.61 

74.86 

1.305 

6.328 

0.0049 

74.54 

1.368 

5.871 

0.018 

2.59 



48 Ti+ 122g n 

0.000 

0.000 

11.33 

3.75 

123.54 

3.065 

15.750 

0.0063 

123.90 

3.531 

7.762 

0.040 

4.10 



50 T i + 6°Ni 

0.000 

0.027 

10.61 

3.66 

76.99 

2.336 

3.882 

0.0023 

75.54 

1.125 

3.271 

0.018 

-0.67 



46 Ti+ 93 Nb 

0.000 

0.053 

11.06 

3.85 

108.71 

4.839 

5.140 

0.0002 

105.12 

2.024 

8.783 

0.150 

3.79 



50 Ti+ 93 Nb 

0.000 

0.053 

11.21 

3.69 

104.10 

1.660 

9.875 

0.0017 

104.04 

0.781 

7.294 

0.140 

-2.54 




46 Ti+ 90 Zr 

0.000 

0.035 

10.95 

3.84 

105.35 

3.320 

6.133 

0.0005 

103.51 

1.971 

5.729 

0.018 

-0.78 




50 Ti+ 90 Zr 

0.000 

0.035 

11.09 

3.68 

102.13 

0.780 

7.072 

0.0001 

102.44 

1.897 

5.514 

0.120 

-3.25 




58 Ni+ 54 Fe 

0.000 

0.000 

10.44 

3.92 

89.58 

0.287 

6.041 

0.0474 

89.47 

1.406 

4.085 

0.455 

-1.97 


s 


58 Ni+ 58 Ni 

0.000 

0.000 

10.49 

3.86 

93.88 

0.083 

14.077 

0.0822 

95.56 

1.577 

4.582 

0.360 

-2.08 




58 Ni+ 64 Ni 

0.000 

0.087 

10.96 

3.71 

92.20 

1.367 

23.646 

0.0050 

93.04 

1.991 

8.209 

0.134 

3.89 


EJ 

58 Ni+ 124 Sn 

0.000 

0.000 

11.43 

3.66 

157.04 

4.647 

11.753 

0.0081 

157.24 

5.161 

11.369 

0.129 

5.95 




64 Ni+ 64 Ni 

0.087 

0.087 

11.42 

3.50 

90.05 

0.028 

12.073 

0.0029 

90.77 

0.879 

8.203 

0.037 

-1.44 




64 Ni+ 124 Sn 

0.087 

0.000 

11.90 

3.48 

151.86 

2.442 

23.232 

0.0056 

152.33 

1.563 

12.952 

0.822 

0.62 




124 Sn+ 40 Ca 

0.000 

0.000 

11.17 

3.93 

113.80 

4.485 

7.892 

0.0017 

114.67 

3.673 

7.376 

0.069 

5.41 


1 


132 Sn+ 40 Ca 

0.000 

0.000 

11.31 

3.90 

115.79 

5.701 

4.844 

0.0009 

113.65 

4.159 

7.641 

0.003 

7.29 

E 



134 Tc+ 40 Ca 

0.000 

0.000 

11.31 

3.95 

114.49 

1.561 

14.100 

0.0024 

117.90 

4.015 

7.794 

0.005 

6.35 




124 Sn+ 48 Ca 

0.000 

0.000 

11.47 

3.62 

111.83 

2.343 

12.593 

0.0097 

112.19 

1.807 

5.252 

0.017 

-2.93 




132 Sn+ 48 Ca 

0.000 

0.000 

11.61 

3.54 

112.18 

1.698 

4.461 

0.0015 

111.20 

1.702 

4.945 

0.034 

-1.05 




132 Sn+ 58 Ni 

0.000 

0.000 

11.58 

3.60 

161.34 

7.669 

3.695 

0.0001 

155.77 

5.598 

11.492 

0.019 

7.83 

[ 

225 


132 Sn+ 64 Ni 

0.000 

0.087 

12.04 

3.42 

152.06 

3.304 

13.500 

0.0015 

151.01 

2.099 

12.936 

0.019 

2.50 

[ 


I 

208 Pb+ 26 Mg 

0.000 

0.310 

12.59 

4.22 

102.72 

0.121 

19.467 

0.0034 

103.91 

1.407 

10.889 

0.019 

0.84 

i 

227 

I 
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Table 2 

The experimental and calculated excitation functions for a total of 220 reaction systems. See page |59| for Explanation of Tables. 


Reaction 


Detected particles Data obtained 


-^lab 

(MeV) 


E c 
(MeV) 


(mb) 


5a 

(mb) 


jCal 

(mb) 


12 c+ 89 y 

EvR 

authc 

rs’ 

graph 

30.682 

27.037 

0.033 

— 

0.195 




147 


32.403 

28.554 

0.668 

— 

1.697 




^lab 

33.789 

29.774 

4.757 

— 

9.135 






35.387 

31.183 

29.865 

— 

47.223 






36.912 

32.526 

96.919 

— 

132.929 






39.174 

34.520 

287.692 

— 

302.095 






41.019 

36.145 

369.296 

— 

434.894 






43.207 

38.074 

597.752 

— 

575.375 






46.281 

40.783 

665.270 

— 

744.850 

12 c+ 92 Zr 

EvR 

authc 

:>rs’ table 

31.88 

28.20 

0.19 

0.1 

0.456 




14f 


32.88 

29.09 

1.45 

0.2 

1.613 



i 

^C.IT 

. 

33.89 

29.98 

2.91 

0.2 

5.554 






34.89 

30.86 

13.2 

0.5 

17.351 






35.89 

31.75 

38.6 

1.1 

45.991 






36.89 

32.63 

83.6 

1.2 

95.738 






37.89 

33.52 

136 

3 

163.147 






38.89 

34.40 

197 

2 

237.855 






39.90 

35.30 

253 

3 

315.353 






40.90 

36.18 

308 

3 

388.645 






41.91 

37.07 

366 

3 

459.032 






42.90 

37.95 

421 

3 

524.753 






43.89 

38.83 

476 

4 

586.786 






45.90 

40.60 

570 

5 

701.389 






47.91 

42.38 

664 

5 

804.554 






49.91 

44.15 

731 

9 

896.774 

12 C+ 144 Sm 

EvR 

authc 

rs’ 

graph 

46.464 

42.890 

0.377 

— 

0.815 




nt 

] 

46.968 

43.355 

0.975 

— 

1.489 




Mai 


47.407 

43.760 

1.458 

— 

2.508 






47.895 

44.210 

2.933 

— 

4.434 






48.919 

45.156 

9.959 

— 

13.789 






49.895 

46.057 

29.568 

— 

35.079 






50.871 

46.958 

79.905 

— 

72.962 






51.896 

47.904 

107.382 

— 

127.901 






52.872 

48.805 

186.270 

— 

187.889 






53.847 

49.705 

250.323 

— 

249.787 






55.848 

51.552 

359.775 

— 

372.427 






59.898 

55.290 

599.433 

— 

591.509 






67.851 

62.632 

1025.933 

— 

928.056 






69.852 

64.478 

1053.872 

— 

997.567 






74.877 

69.118 

1289.154 

— 

1151.361 

12 C+ 152 Sm 

EvR 

authc 

lESl 

table 

47.2 

43.75 

18 

3 

13.701 




15C 

] 

50.2 

46.53 

75 

7 

99.161 



-^lab 

53.3 

49.40 

195 

10 

268.312 






56.3 

52.18 

378 

16 

463.518 






59.3 

54.96 

562 

30 

656.140 






62.3 

57.74 

704 

43 

832.511 

12 C+ 154 Sm 

EvR 

authc 

jasL 

table 

46.7 

43.32 

8 

4 

10.434 




151 

] 

47.7 

44.25 

22 

4.2 

24.915 



®lab 

48.7 

45.18 

51 

8.6 

49.214 






49.7 

46.11 

89 

16 

83.397 






49.7 

46.11 

93 

12 

83.397 






50.7 

47.03 

150 

15 

126.393 






51.7 

47.96 

199 

20 

176.742 






52.7 

48.89 

263 

26 

232.886 






54.7 

50.75 

361 

36 

356.567 






56.7 

52.60 

409 

36 

486.904 






58.7 

54.46 

514 

51 

616.366 






60.7 

56.31 

545 

54 

740.500 

i2 C +isi Ta 

EvR 

authc 

~)rs’ table 

53.6 

50.27 

11.3 

1.1 

20.506 




152 


57.3 

53.74 

112.9 

11.3 

140.683 



-^lab 

62.4 

58.52 

345.6 

34.6 

433.558 






67.5 

63.30 

620.5 

62.1 

746.158 






72.6 

68.09 

799.9 

80.0 

1020.155 






74.3 

69.68 

977.2 

97.7 

1101.736 






76.9 

72.12 

971.1 

97.1 

1217.973 


Continued on next page 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

E\&b 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 






82.7 

77.56 

1118.3 

111.8 

1444.913 






87.8 

82.34 

1338.6 

133.9 

1613.780 






91.4 

85.72 

1277.8 

127.8 

1718.709 






93.3 

87.50 

1302.4 

130.2 

1769.920 






97.8 

91.72 

1364.7 

136.5 

1881.003 

12 C+ 194 Pt 

EvRFF 

authc 

^rs’ table 

55.5 

52.27 

2.3 

0.15 

1.671 




153fl 


56.5 

53.21 

6.7 

0.2 

5.176 



^lab 


57.5 

54.15 

19.6 

0.6 

14.817 






59.0 

55.56 

62.0 

1.8 

53.027 






60.5 

56.98 

126.0 

4.0 

123.702 






62.5 

58.86 

229.6 

7.0 

241.814 






64.5 

60.74 

330.8 

10.0 

360.315 






67.0 

63.10 

435.0 

14.0 

497.678 






69.5 

65.45 

535.3 

16.0 

622.875 






73.0 

68.75 

660.0 

20.0 

780.234 

12 c+ 198p t 

EvRFF 

authc 

^rs’ table 

55.5 

52.33 

1.6 

0.07 

2.298 




153|] 


56.5 

53.27 

5.5 

0.11 

7.055 




^lab 


57.5 

54.21 

15.6 

0.25 

19.613 






59.0 

55.63 

55.5 

1.5 

65.077 






60.5 

57.04 

125.0 

4.0 

141.825 






62.5 

58.93 

230.2 

7.0 

263.070 






64.5 

60.81 

332.0 

10.0 

382.248 






67.0 

63.17 

437.0 

14.0 

519.913 






69.5 

65.53 

538.0 

17.0 

645.353 






73.0 

68.83 

670.0 

20.0 

803.029 

12 C+ 204p b 

EvRFF 

authc 

pif 

raph 

55.814 

52.713 

0.037 

— 

0.201 




154 L 


56.790 

53.635 

0.600 

— 

0.621 



E 

c.m. 

3 

57.775 

54.565 

3.465 

— 

1.921 






59.547 

56.239 

28.717 

— 

13.001 






59.793 

56.471 

53.328 

— 

16.507 






61.811 

58.377 

226.038 

— 

77.032 






64.814 

61.213 

332.804 

— 

242.677 






68.851 

65.026 

515.936 

— 

471.515 






72.838 

68.792 

634.162 

— 

668.423 






79.878 

75.440 

779.478 

— 

956.856 






84.903 

80.186 

864.183 

— 

1126.287 






89.871 

84.879 

886.761 

— 

1270.280 

12 c+ 206p b 

EvRFF 

authc 


raph 

57.835 

54.651 

2.632 

— 

2.391 




1541 


59.798 

56.507 

54.729 

— 

18.914 



E 

c.m. 

] 

61.863 

58.458 

151.329 

— 

86.200 






64.812 

61.245 

289.817 

— 

252.654 






68.843 

65.053 

509.937 

— 

481.723 






72.825 

68.816 

639.254 

— 

678.622 






79.805 

75.412 

872.246 

— 

965.333 






84.818 

80.150 

872.246 

— 

1135.019 

12 c+ 208p b 

EvRFF 

authc 

^rs’ table 

57.87 

54.67 

3.32 

0.36 

2.534 




15511 


59.80 

56.49 

37.6 

1.2 

19.276 



-^lab E c .m. 

61.73 

58.32 

118 

5 

81.922 






63.66 

60.15 

217 

5 

187.383 






65.59 

61.97 

318 

7 

302.498 






67.52 

63.80 

408 

8 

413.456 






69.50 

65.67 

519 

12 

519.327 






71.50 

67.56 

598 

17 

618.957 






76.00 

71.82 

778 

15 

819.662 






82.00 

77.49 

986 

13 

1044.328 






88.00 

83.16 

1110 

13 

1230.635 






94.00 

88.83 

1286 

15 

1386.686 

12 C+ 237 Np 

FF 

authors’ table 

59.78 

56.90 

0.34 

0.10 

0.389 




i5ql 


60.83 

57.90 

1.35 

0.36 

1.293 



i 

kz. 


61.84 

58.86 

4.5 

1.0 

3.837 






63.79 

60.72 

17.3 

3.6 

21.829 


Continued on next page 


x In the authors’ graph, the capture excitation function was plotted as a function of the excitation energy Eq^ of t he compo und nucleus. 


E c .m. is obtained by E c .m. = ^cn — Q an d Q = —28.401 MeV is calculated with the nuclear masses taken from Refs. [102 
2 Similar to the reaction system 12 C+ 204 Pb, but the Q value is —30.437 MeV. 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T cal 

(mb) 




64.85 

61.72 

25.8 

4.8 

43.436 




65.85 

62.68 

45.5 

8.4 

73.129 




66.82 

63.60 

80 

15 

109.187 




67.85 

64.58 

103 

17 

154.611 




69.85 

66.48 

174 

34 

258.036 




74.85 

71.24 

407 

58 

552.044 




79.86 

76.01 

617 

76 

831.008 

12 C+ 238u 

FF 

authors’ table 

65.0 

61.88 

35.6 

5.0 

74.117 



Uli 

66.0 

62.83 

39.2 

5.0 

110.849 



-^lab 

67.5 

64.26 

102 

14 

178.051 




69.1 

65.78 

226 

18 

261.714 




70.0 

66.64 

280 

20 

312.438 




72.5 

69.02 

374 

22 

459.934 




72.5 

69.02 

401 

25 

459.934 




73.0 

69.50 

413 

25 

489.794 




73.5 

69.97 

426 

29 

519.585 




74.3 

70.73 

479 

33 

566.957 




77.3 

73.59 

616 

38 

738.687 




81.2 

77.30 

725 

41 

942.982 




83.0 

79.02 

812 

49 

1029.722 




90.0 

85.68 

1094 

60 

1327.017 




96.2 

91.58 

1311 

68 

1546.066 




104.5 

99.48 

1653 

79 

1788.827 




110.6 

105.29 

1758 

90 

1937.835 




110.6 

105.29 

1801 

90 

1937.835 




117.8 

112.15 

1858 

95 

2087.951 




117.8 

112.15 

1915 

95 

2087.951 




124.0 

118.05 

2068 

100 

2198.584 

14 N+ 59 Co 

EvR 

authors’ table 

32 

25.39 

27.5 

4.5 

19.293 



|l5q| 

— 

27.02 

103 

12 

97.782 



-Ejab & Ec.m. 

36.5 

29.06 

299 

40 

270.372 




— 

31.90 

558 

68 

508.336 




45 

35.96 

730 

75 

772.632 




48 

38.40 

901 

80 

897.825 




51 

40.85 

961 

80 

1004.414 




56 

44.90 

1113 

113 

1147.999 

14 N+ 232 Th 

FF 

authors’ table 

72.6 

68.47 

20.3 

2 

23.214 



ji5g| 

74.6 

70.35 

54 

4 

64.198 



^lab 

76.6 

72.24 

111 

7 

127.042 




78.7 

74.22 

214 

11 

210.877 




80.7 

76.11 

290 

27 

301.718 




82.7 

77.99 

380 

53 

397.994 




84.7 

79.88 

518 

24 

495.616 




87.5 

82.52 

650 

26 

629.408 




91.6 

86.39 

823 

40 

812.446 

14 N+ 238u 

FF 

authors’table 

77.1 

72.82 

50.0 

7.3 

108.723 



m 

77.1 

72.82 

57.3 

7.9 

108.723 



Slab 

82.0 

77.44 

244 

18 

310.553 




86.6 

81.79 

456 

27 

531.823 




89.7 

84.72 

585 

32 

677.730 




93.9 

88.68 

800 

40 

861.348 




97.4 

91.99 

914 

45 

1000.554 




101.3 

95.67 

1057 

50 

1141.801 




104.0 

98.22 

1200 

55 

1231.839 




107.9 

101.91 

1254 

57 

1351.878 




112.4 

106.16 

1420 

63 

1477.260 




115.8 

109.37 

1500 

67 

1563.701 




121.9 

115.13 

1640 

72 

1703.109 




127.8 

120.70 

1770 

76 

1821.247 




133.4 

125.99 

1900 

81 

1920.287 




140.2 

132.41 

2050 

87 

2025.695 




145.5 

137.42 

2132 

90 

2097.917 

15 N+ 56 Fe 

EvR 

authors’ granh 

31.821 

25.098 

50.513 

— 

52.182 



@ 

33.374 

26.323 

93.725 

— 

147.307 



Ec.m. 

34.253 

27.017 

101.282 

— 

211.254 




35.296 

27.839 

175.325 

— 

285.887 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

E c .m. 

(MeV) 

C7 

(mb) 

5cr 

(mb) 

(T Cal 

(mb) 






35.662 

28.128 

196.709 

— 

311.188 






36.462 

28.758 

288.753 

— 

364.403 






37.798 

29.812 

367.986 

— 

447.253 






41.906 

33.053 

745.488 

— 

660.651 






44.026 

34.725 

847.594 

— 

751.105 






45.827 

36.145 

832.719 

— 

819.505 

15 N+ 209 Bi 

FF 

authc 

rs’ 

graph 

67.875 

63.330 

0.964 

— 

2.120 




161 

] 

69.275 

64.636 

4.110 

— 

9.396 



J 

^c.rr 

. 

70.000 

65.312 

9.739 

— 

18.405 






70.514 

65.792 

16.617 

— 

28.103 






70.979 

66.226 

26.558 

— 

39.523 






72.027 

67.204 

54.192 

— 

74.436 






73.959 

69.007 

129.766 

— 

162.176 






76.056 

70.963 

220.054 

— 

268.091 






78.069 

72.841 

313.491 

— 

366.532 






80.031 

74.672 

408.787 

— 

456.955 






82.113 

76.614 

475.136 

— 

546.979 






84.144 

78.510 

542.568 

— 

629.436 






86.192 

80.420 

653.348 

— 

707.549 






88.204 

82.297 

705.589 

— 

779.863 

16 0+ 58 Ni 

EvR 

authc 


graph 

40.081 

31.415 

39.763 

— 

79.423 




162 

] 

42.141 

33.029 

144.785 

— 

199.243 



i 

^c.rr 

. 

44.188 

34.634 

251.310 

— 

318.487 






46.162 

36.181 

349.866 

— 

421.974 






48.193 

37.773 

468.998 

— 

517.257 






60.291 

47.255 

872.497 

— 

919.802 

le O+ 62 Ni 

EvR 

authc 

rs’ 

graph 

40.151 

31.915 

90.320 

— 

134.468 




165 


42.187 

33.533 

210.476 

— 

264.904 



i 

^c.rr 

. 

46.156 

36.688 

440.075 

— 

498.982 






48.196 

38.310 

527.866 

— 

601.166 






50.186 

39.891 

622.607 

— 

690.699 






52.221 

41.509 

693.091 

— 

773.334 






56.218 

44.686 

853.498 

— 

913.516 






60.215 

47.863 

920.135 

— 

1029.919 

le O+ 59 Co 

EvR 

authc 

^rs’ table 

34 

26.30 

0.5 

0.1 

0.451 




156 


35 

27.10 

3.8 

0.6 

1.580 



-Elab 


^c.m. 

40 

31.00 

88 

14 

127.017 






50 

39.00 

527 

63 

699.662 

16 O+ 70 Ge 

EvR 

authors’ table 

38.45 

31.3 

0.36 

0.10 

0.861 




166 

I 

39.44 

32.1 

1.63 

0.23 

2.883 



i 



40.54 

33.0 

6.84 

0.37 

9.753 






41.53 

33.8 

19.98 

0.97 

23.661 






42.51 

34.6 

46.6 

1.7 

47.170 






43.49 

35.4 

86.7 

3.3 

80.168 






44.47 

36.2 

123.6 

4.6 

121.271 






45.58 

37.1 

187.0 

7.2 

174.946 






46.56 

37.9 

230.9 

8.3 

227.225 






47.55 

38.7 

287 

10 

282.050 






48.53 

39.5 

353 

10 

337.999 






49.51 

40.3 

405 

14 

393.944 






49.51 

40.3 

394 

20 

393.944 






50.49 

41.1 

469 

24 

449.053 






51.60 

42.0 

505 

20 

509.354 






52.58 

42.8 

565 

21 

561.067 






53.57 

43.6 

630 

24 

610.823 






54.55 

44.4 

680 

26 

658.562 






54.55 

44.4 

689 

34 

658.562 






55.53 

45.2 

704 

29 

704.299 






56.51 

46.0 

727 

31 

748.090 






57.62 

46.9 

797 

29 

795.129 






58.60 

47.7 

836 

33 

835.062 






59.59 

48.5 

863 

34 

873.322 






59.59 

48.5 

840 

27 

873.322 






59.59 

48.5 

848 

29 

873.322 

16 0+ 72 Ge 

EvR 

authc 

)rs’ 

table 

38.26 

31.3 

0.41 

0.08 

1.035 




163 

] 

39.23 

32.1 

1.44 

0.18 

3.457 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 



Ec.u 

. 

40.21 

32.9 

4.69 

0.27 

10.219 





41.31 

33.8 

13.45 

0.63 

27.554 





42.29 

34.6 

31.7 

1.5 

53.939 





43.27 

35.4 

62.6 

2.8 

90.254 





44.12 

36.1 

90.3 

3.3 

128.830 





45.10 

36.9 

130.0 

5.0 

178.798 





46.08 

37.7 

180.1 

6.6 

233.029 





47.06 

38.5 

237 

10 

289.648 





48.03 

39.3 

274 

10 

347.108 





49.01 

40.1 

336 

13 

404.233 





49.01 

40.1 

330 

14 

404.233 





49.01 

40.1 

341 

12 

404.233 





49.99 

40.9 

394 

10 

460.201 





51.09 

41.8 

452 

17 

521.135 





52.19 

42.7 

503 

18 

579.543 





53.17 

43.5 

581 

17 

629.214 





54.14 

44.3 

624 

19 

676.769 





55.12 

45.1 

660 

13 

722.262 





56.10 

45.9 

706 

17 

765.780 





57.08 

46.7 

770 

33 

807.421 





58.18 

47.6 

798 

24 

852.146 





58.18 

47.6 

803 

25 

852.146 





59.16 

48.4 

875 

25 

890.125 





60.13 

49.2 

933 

27 

926.526 





61.11 

50.0 

978 

28 

961.436 





62.09 

50.8 

1066 

28 

994.936 





63.07 

51.6 

1134 

27 

1027.098 

16 0+ 73 Ge 

EvR 

authc 

prs’ 

table 

39.75 

32.6 

11.7 

1.8 

7.626 




165 

] 

40.72 

33.4 

25.7 

2.6 

19.809 



i 

^c.rr 

. 

41.82 

34.3 

46.6 

3.9 

45.459 





42.79 

35.1 

79.1 

5.4 

79.216 





43.77 

35.9 

117.7 

7.8 

121.784 





44.74 

36.7 

157.3 

9.6 

171.105 





45.72 

37.5 

212 

16 

225.060 





46.82 

38.4 

249 

14 

288.909 





46.82 

38.4 

250 

17 

288.909 





47.79 

39.2 

328 

15 

346.707 





48.77 

40.0 

364 

21 

404.226 





48.77 

40.0 

392 

28 

404.226 





49.74 

40.8 

436 

25 

460.621 





49.74 

40.8 

419 

24 

460.621 





50.84 

41.7 

442 

29 

522.056 





51.82 

42.5 

547 

19 

574.551 





52.79 

43.3 

560 

23 

624.927 





53.77 

44.1 

630 

26 

673.168 





54.74 

44.9 

704 

27 

719.323 





55.84 

45.8 

706 

24 

768.855 





56.81 

46.6 

797 

32 

810.865 





57.79 

47.4 

859 

37 

851.079 





58.76 

48.2 

862 

26 

889.596 





59.74 

49.0 

882 

28 

926.509 





60.84 

49.9 

887 

37 

966.227 





61.81 

50.7 

992 

34 

1000.014 





62.79 

51.5 

973 

35 

1032.452 

le O+ 74 Ge 

EvR 

auth( 

jesL table 

37.82 

31.1 

0.47 

0.01 

0.937 




165 


38.80 

31.9 

1.67 

0.27 

3.164 



i 

^c.rr 

. 

39.77 

32.7 

7.64 

0.61 

9.507 





40.74 

33.5 

19.8 

1.3 

23.682 





41.72 

34.3 

44.7 

2.2 

48.167 





42.81 

35.2 

76.7 

3.9 

87.907 





43.78 

36.0 

116.0 

5.6 

132.286 





44.76 

36.8 

164.5 

8.2 

183.006 





45.73 

37.6 

220.0 

7.8 

237.969 





46.82 

38.5 

256.3 

7.3 

302.554 





47.80 

39.3 

317.1 

9.1 

360.727 





48.77 

40.1 

346 

11 

418.431 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 




49.74 

40.9 

434 

16 

474.882 




50.84 

41.8 

473 

22 

536.282 




51.81 

42.6 

553 

26 

588.700 




52.78 

43.4 

589 

31 

638.978 




53.76 

44.2 

631 

26 

687.114 




54.85 

45.1 

649 

24 

738.778 




55.82 

45.9 

722 

28 

782.585 




56.80 

46.7 

788 

24 

824.503 




57.77 

47.5 

754 

24 

864.633 




58.86 

48.4 

821 

24 

907.763 




59.84 

49.2 

868 

26 

944.412 




60.81 

50.0 

890 

29 

979.561 




61.78 

50.8 

932 

29 

1013.290 




62.76 

51.6 

965 

30 

1045.676 




63.85 

52.5 

989 

28 

1080.589 




64.82 

53.3 

964 

27 

1110.344 




65.80 

54.1 

1000 

34 

1138.958 

16 0+ 76 Ge 

EvR 

authors’ table 

37.65 

31.1 

0.60 

0.15 

1.015 



|l6^| 

38.74 

32.0 

3.07 

0.41 

4.032 



Ec.m. 

39.71 

32.8 

9.90 

0.74 

12.365 




40.67 

33.6 

25.2 

1.3 

31.517 




41.76 

34.5 

57.6 

2.6 

69.905 




42.73 

35.3 

86.1 

3.8 

117.491 




43.70 

36.1 

132.3 

5.4 

173.715 




44.67 

36.9 

180.5 

8.0 

234.473 




45.76 

37.8 

236.0 

9.0 

304.251 




46.73 

38.6 

299 

12 

365.270 




47.69 

39.4 

388 

15 

424.217 




47.69 

39.4 

364 

14 

424.217 




48.78 

40.3 

404 

15 

487.524 




49.75 

41.1 

426 

17 

541.031 




49.75 

41.1 

441 

16 

541.031 




50.72 

41.9 

473 

19 

592.009 




51.69 

42.7 

566 

22 

640.589 




52.78 

43.6 

606 

25 

692.549 




53.75 

44.4 

644 

28 

736.495 




54.72 

45.2 

691 

26 

778.465 




55.81 

46.1 

787 

29 

823.468 




56.77 

46.9 

820 

31 

861.622 




57.74 

47.7 

846 

32 

898.141 




58.71 

48.5 

907 

35 

933.116 




59.80 

49.4 

934 

33 

970.726 




60.77 

50.2 

988 

38 

1002.699 




60.77 

50.2 

1000 

32 

1002.699 




61.74 

51.0 

1090 

30 

1033.377 




62.71 

51.8 

1119 

44 

1062.827 




63.79 

52.7 

1138 

44 

1094.570 




64.76 

53.5 

1153 

46 

1121.616 




65.73 

54.3 

1207 

46 

1147.619 

16 0+ 92 Zr 

EvR 

authors’table 

43.85 

37.35 

0.23 

0.07 

0.177 




44.34 

37.77 

0.62 

0.09 

0.325 



-C'c.m. 

44.84 

38.20 

0.79 

0.1 

0.607 




45.34 

38.62 

2.22 

0.1 

1.113 




45.84 

39.05 

2.41 

0.2 

2.057 




46.33 

39.47 

4.62 

0.3 

3.710 




46.84 

39.90 

8.7 

0.4 

6.663 




47.34 

40.33 

15.2 

0.5 

11.625 




47.84 

40.75 

23.1 

0.5 

19.242 




48.34 

41.18 

33.8 

0.6 

30.637 




48.85 

41.61 

49.2 

0.5 

46.081 




49.34 

42.03 

65.7 

0.7 

65.001 




49.84 

42.46 

86.2 

0.9 

87.800 




50.35 

42.89 

105 

1 

113.314 




50.84 

43.31 

128 

1 

140.065 




51.35 

43.74 

151 

1 

168.588 




51.85 

44.17 

174 

2 

197.653 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 






52.85 

45.02 

223 

2 

255.081 






53.85 

45.87 

270 

2 

311.019 






54.35 

46.30 

299 

2 

338.498 






54.86 

46.73 

325 

2 

365.386 






55.35 

47.15 

347 

3 

391.071 






55.76 

47.50 

367 

3 

412.045 






57.76 

49.20 

459 

3 

508.579 






59.86 

50.99 

543 

3 

601.431 






61.87 

52.70 

626 

5 

682.655 






63.86 

54.40 

687 

5 

756.954 






65.87 

56.11 

754 

6 

825.879 






67.86 

57.81 

813 

6 

889.205 






69.87 

59.52 

867 

6 

948.185 






71.88 

61.23 

912 

7 

1002.879 






73.87 

62.93 

971 

7 

1053.394 






75.88 

64.64 

1022 

7 

1100.668 






77.88 

66.34 

1071 

7 

1144.450 






79.88 

68.05 

1110 

8 

1185.527 






81.89 

69.76 

1159 

8 

1223.874 

le O+ 112 Cd 

EvR 

authc 

)rs’ 

table 

51.77 

45.3 

1.8 

0.41 

1.410 




16 J 

] 

52.23 

45.7 

4.2 

0.86 

2.454 



J 

^c.rr 

. 

53.26 

46.6 

9.4 

2.0 

7.854 






53.83 

47.1 

20.6 

4.1 

13.888 






54.63 

47.8 

48.0 

9.6 

27.519 






55.77 

48.8 

73.2 

14.7 

58.649 






56.69 

49.6 

124 

25 

92.632 






57.71 

50.5 

153 

31 

138.324 






58.74 

51.4 

206 

41 

189.355 






59.66 

52.2 

267 

54 

237.236 






60.23 

52.7 

385 

77 

267.711 






62.86 

55.0 

355 

71 

406.442 






64.69 

56.6 

628 

126 

497.459 






68.69 

60.1 

853 

171 

676.581 

16 0 + 144 Nd 

EvR 

authc 

pi 

table 

60.0 

54.0 

0.564 

0.085 

0.226 




165 

] 

61.0 

54.9 

2.84 

0.43 

0.751 



-E-lab -E'c.m. 

61.5 

55.35 

5.44 

0.55 

1.361 






62.5 

56.25 

15.4 

2.0 

4.327 






65.0 

58.5 

92 

9 

44.821 






67.0 

60.3 

140 

30 

127.172 






67.0 

60.3 

193 

20 

127.172 






70.0 

63.0 

352 

35 

273.954 






72.0 

64.8 

374 

38 

366.264 






72.9 

65.6 

374 

35 

405.275 






75.0 

67.5 

464 

47 

493.231 






78.0 

70.3 

574 

55 

611.858 






90.0 

81.0 

870 

70 

970.337 

16 0+ 148 Nd 

EvR 

authc 

^rs’ table 

64.5 

58.21 

57 

7 

60.471 




15C 

] 

67.5 

60.91 

177 

10 

170.554 



-^lab 

70.5 

63.62 

265 

13 

311.835 






73.5 

66.33 

402 

19 

460.319 






76.6 

69.13 

506 

28 

607.153 






79.6 

71.83 

604 

32 

738.081 

16 O + 150 Nd 

EvR 

authc 

us’ table 

61.9 

55.93 

12 

3 

15.433 




151 

] 

65.0 

58.73 

86 

6 

83.665 



-^lab 

68.0 

61.45 

197 

9 

198.323 






71.0 

64.16 

281 

12 

338.852 






74.0 

66.87 

387 

18 

486.532 






77.0 

69.58 

504 

22 

629.745 






80.0 

72.29 

586 

27 

763.316 

le O+ 144 Sm 

EvR 

authc 

u-s’ 

table 

62.88 

56.59 

0.15 

0.08 

0.577 




121 

] 

63.38 

57.04 

0.33 

0.08 

1.037 



®lab 

63.88 

57.49 

0.45 

0.08 

1.852 






64.38 

57.94 

1.5 

0.2 

3.267 






64.88 

58.39 

2.7 

0.3 

5.653 






65.38 

58.84 

5.5 

0.3 

9.513 






65.88 

59.29 

10.2 

0.4 

15.429 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

Sa 

(mb) 

(T Cal 

(mb) 





66.38 

59.74 

17.5 

0.3 

23.945 





66.88 

60.19 

28.6 

0.3 

35.412 





67.38 

60.64 

41.3 

0.4 

49.892 





67.88 

61.09 

55.5 

0.4 

67.154 





68.38 

61.54 

71.2 

0.5 

86.748 





68.88 

61.99 

90.6 

0.6 

108.125 





69.38 

62.44 

108 

1 

130.729 





69.88 

62.89 

131 

1 

154.075 





70.38 

63.34 

150 

1 

177.778 





70.88 

63.79 

169 

1 

201.557 





71.38 

64.24 

184 

1 

225.221 





71.88 

64.69 

208 

1 

248.649 





72.88 

65.59 

253 

2 

294.550 





73.88 

66.49 

295 

2 

339.012 





74.88 

67.39 

348 

2 

382.002 





75.88 

68.29 

383 

2 

423.559 





77.88 

70.09 

469 

3 

502.599 





79.88 

71.89 

552 

3 

576.592 





84.88 

76.39 

700 

5 

742.155 





89.88 

80.89 

876 

4 

884.162 





99.88 

89.89 

1076 

15 

1113.206 

le O+ 147 Sm 

EvR 

authors’ table 

62.0 

55.91 

0.52 

0.1 

0.749 




133 


62.9 

56.73 

2.8 

0.4 

2.150 




^lab 

64.0 

57.72 

7.6 

1.2 

7.008 





65.0 

58.62 

27.3 

3.3 

17.304 





65.9 

59.43 

47.3 

5.7 

33.266 





66.9 

60.33 

69.0 

8.0 

58.868 





70.5 

63.58 

210.0 

25.0 

202.000 





74.9 

67.55 

404.0 

48.0 

413.016 

le O+ 148 Sm 

EvR 

auth( 

jual 

table 

60.86 

54.92 

0.4 

0.1 

0.254 




121 

i 

61.36 

55.37 

1.1 

0.2 

0.467 



-^lab 

61.86 

55.82 

1.7 

0.2 

0.852 





62.86 

56.73 

5.8 

0.2 

2.715 





63.36 

57.18 

7.9 

0.4 

4.667 





63.91 

57.67 

12.6 

0.3 

8.112 





64.86 

58.53 

25.0 

0.4 

18.538 





65.36 

58.98 

31.0 

0.7 

26.759 





65.86 

59.43 

43.4 

0.4 

36.985 





66.86 

60.34 

70.7 

0.7 

63.277 





67.40 

60.82 

83.0 

0.8 

80.453 





67.86 

61.24 

105 

1 

96.543 





68.86 

62.14 

145 

2 

135.475 





69.36 

62.59 

140 

2 

156.622 





69.86 

63.04 

179 

2 

178.655 





70.86 

63.95 

233 

3 

224.731 





71.36 

64.40 

260 

3 

248.475 





71.86 

64.85 

274 

3 

272.513 





72.86 

65.75 

318 

4 

321.024 





73.86 

66.65 

356 

4 

369.516 





74.86 

67.56 

399 

4 

417.451 





75.86 

68.46 

442 

4 

464.470 





77.86 

70.26 

536 

5 

554.988 





79.86 

72.07 

605 

6 

640.360 





81.86 

73.87 

652 

7 

720.630 

le O+ 149 Sm 

EvR 

auth( 

>rs’ table 

61.0 

55.08 

0.63 

0.13 

0.409 




133 


61.5 

55.54 

1.9 

0.4 

0.748 



-^lab 

62.0 

55.99 

3.0 

0.5 

1.353 





63.0 

56.89 

7.0 

1.1 

4.142 





63.9 

57.70 

15.4 

1.8 

10.039 





64.9 

58.61 

32.6 

3.9 

22.569 





66.0 

59.60 

56.6 

6.8 

44.995 





68.0 

61.41 

127.0 

15.0 

107.377 





70.0 

63.21 

191.0 

23.0 

190.208 





75.0 

67.73 

460.0 

55.0 

429.166 

16 0+ 150 Sm 

EvR 

authors’ table 

59.98 

54.20 

0.472 

0.047 

0.168 




1 


61.24 

55.34 

2.22 

0.22 

0.785 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

Ec.m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 



®lab 

62.49 

56.47 

7.75 

0.78 

3.283 




63.75 

57.61 

20.2 

2.0 

11.190 




65.00 

58.73 

38.4 

3.8 

28.491 




67.51 

61.00 

117.0 

11.7 

95.328 




70.01 

63.26 

243.0 

24.3 

194.600 




75.02 

67.79 

440.0 

44.0 

432.429 

16 0+ 152 Sm 

EvR 

authors’ table 

59.92 

54.21 

1.06 

0.11 

0.282 



J§ 

61.17 

55.34 

4.40 

0.44 

1.270 



E\lh 

62.42 

56.48 

11.7 

1.2 

4.927 




63.68 

57.62 

24.4 

2.4 

14.943 




64.93 

58.75 

43.9 

4.4 

34.259 




69.94 

63.28 

213.0 

21.3 

198.367 




74.95 

67.81 

462.0 

46.2 

432.629 

16 0+ 154 Sm 

EvR 

authors’ table 

57.86 

52.41 

0.18 

0.05 

0.035 




58.36 

52.87 

0.19 

0.04 

0.065 



■Blab 

58.86 

53.32 

0.81 

0.06 

0.123 




59.36 

53.77 

1.06 

0.09 

0.230 




59.86 

54.23 

2.4 

0.2 

0.427 




60.36 

54.68 

3.6 

0.3 

0.781 




60.86 

55.13 

5.1 

0.3 

1.401 




61.36 

55.58 

7.7 

0.3 

2.444 




61.86 

56.04 

11.0 

0.4 

4.116 




62.36 

56.49 

15.4 

0.5 

6.652 




62.86 

56.94 

19.4 

0.4 

10.289 




63.36 

57.40 

25.2 

0.4 

15.235 




63.86 

57.85 

31.9 

0.4 

21.629 




64.36 

58.30 

39.8 

0.5 

29.527 




64.86 

58.76 

46.8 

1.2 

38.921 




65.36 

59.21 

61.5 

0.7 

49.774 




65.86 

59.66 

74.3 

0.8 

62.027 




66.36 

60.11 

87.1 

1.0 

75.607 




66.86 

60.57 

103 

1 

90.442 




67.36 

61.02 

118 

1 

106.450 




67.86 

61.47 

138 

1 

123.546 




68.36 

61.93 

165 

2 

141.648 




68.86 

62.38 

186 

2 

160.670 




69.36 

62.83 

201 

2 

180.526 




69.86 

63.28 

222 

2 

201.133 




70.36 

63.74 

247 

4 

222.408 




70.72 

64.06 

263 

3 

238.094 




71.36 

64.64 

295 

3 

266.641 




71.86 

65.10 

318 

3 

289.445 




72.36 

65.55 

341 

4 

312.612 




72.86 

66.00 

354 

4 

336.072 




73.36 

66.46 

375 

4 

359.762 




73.86 

66.91 

391 

4 

383.622 




75.86 

68.72 

463 

5 

479.708 




77.86 

70.53 

555 

6 

574.812 




79.86 

72.34 

630 

6 

667.054 




89.86 

81.40 

933 

9 

1064.883 




99.86 

90.46 

1025 

10 

1366.567 




109.86 

99.52 

1229 

13 

1598.770 

i6 0+ i66 Er 

EvR 

authors’ graph 

64.455 

58.788 

0.585 

— 

0.497 




64.928 

59.220 

0.899 

— 

0.864 



Ec.m. 

65.923 

60.128 

5.360 

— 

2.573 




66.918 

61.035 

10.732 

— 

6.671 




67.865 

61.899 

20.115 

— 

14.218 




68.901 

62.844 

36.417 

— 

27.727 




69.849 

63.708 

53.559 

— 

45.104 




71.838 

65.523 

118.429 

— 

95.974 




74.870 

68.288 

229.426 

— 

203.207 




76.860 

70.103 

333.720 

— 

286.703 




79.844 

72.825 

376.733 

— 

421.509 




81.881 

74.683 

524.356 

— 

515.351 




82.118 

74.899 

566.411 

— 

526.214 




84.865 

77.405 

605.133 

— 

650.053 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 


5a 

(mb) 

o- cal 

(mb) 





89.887 

81.984 

746.093 


— 

860.170 





99.787 

91.015 

1146.738 


— 

1203.915 





102.771 

93.737 

1211.703 


— 

1291.367 

le O+ 176 Yb 

EvR 

authors’ 

graph 

65.193 

59.760 

0.410 


— 

0.370 




166 

] 

66.183 

60.668 

1.646 


— 

1.175 



Ec.n 

. 

67.079 

61.489 

6.454 


— 

3.067 





68.068 

62.396 

14.751 


— 

7.711 





69.011 

63.260 

25.594 


— 

15.979 





70.095 

64.254 

50.687 


— 

31.247 





72.593 

66.544 

115.847 


— 

89.542 





75.044 

68.791 

312.366 


— 

172.526 





77.354 

70.908 

439.585 


— 

266.877 





78.579 

72.031 

598.500 


— 

321.010 





80.040 

73.370 

713.916 


— 

387.689 





82.412 

75.544 

880.216 


— 

497.875 





87.016 

79.765 

961.349 


— 

706.577 





90.127 

82.616 

1085.256 


— 

837.827 





96.019 

88.017 

1146.737 


— 

1060.389 

iso+ise-yv 

EvRFF 

authc 

prs’ table 

68.0 

62.61 

0.35 


0.08 

0.224 




167 

] 

68.5 

63.07 

0.40 


0.09 

0.408 



-^lab 

69.0 

63.53 

0.9 


0.2 

0.735 





69.5 

64.00 

1.0 


0.1 

1.300 





70.0 

64.46 

1.7 


0.2 

2.248 





70.5 

64.92 

3.0 


0.2 

3.769 





71.0 

65.38 

4.5 


0.3 

6.086 





71.5 

65.84 

8.0 


0.3 

9.432 





72.0 

66.30 

12.0 


0.4 

14.013 





72.5 

66.76 

17.9 


0.5 

19.977 





73.0 

67.22 

24.9 


0.4 

27.394 





73.5 

67.68 

33.4 


0.3 

36.274 





74.0 

68.14 

43.9 


0.7 

46.590 





74.5 

68.60 

55.1 


0.5 

58.290 





75.0 

69.06 

67.2 


0.7 

71.306 





75.5 

69.52 

81.0 


0.8 

85.566 





76.0 

69.98 

95.6 


0.9 

100.987 





76.5 

70.44 

111 


1 

117.487 





77.0 

70.90 

130 


1 

134.979 





77.5 

71.36 

149 


2 

153.377 





78.0 

71.82 

165 


2 

172.593 





78.5 

72.28 

183 


2 

192.542 





79.0 

72.74 

214 


2 

213.139 





79.5 

73.20 

222 


2 

234.301 





80.0 

73.66 

244 


3 

255.951 





80.5 

74.12 

267 


3 

278.010 





81.0 

74.58 

285 


3 

300.409 





81.5 

75.04 

310 


3 

323.079 





82.0 

75.50 

323 


3 

345.957 





82.5 

75.97 

340 


3 

368.984 





83.0 

76.43 

373 


4 

392.106 





84.0 

77.35 

405 


6 

438.441 





85.0 

78.27 

445 


5 

484.622 





86.0 

79.19 

490 


5 

530.379 





90.0 

82.87 

626 


6 

705.786 

16 o+ 204p b 

EvRFF 

authc 

rs’ 

graph 

71.796 

66.575 

3.576E 

- 5 

— 

0.003 




128 

] 

72.790 

67.496 

2.726E 

- 4 

— 

0.011 



J 

^C.IT 

. 

73.788 

68.422 

0.003 


— 

0.034 





74.787 

69.348 

0.023 


— 

0.107 





75.786 

70.274 

0.165 


— 

0.337 





76.784 

71.200 

0.963 


— 

1.039 





77.783 

72.126 

4.433 


— 

3.064 





81.777 

75.829 

74.113 


— 

66.860 





85.728 

79.493 

217.155 


— 

227.667 





89.765 

83.237 

363.805 


— 

399.033 





93.759 

86.940 

513.178 


— 

551.467 





101.748 

94.348 

755.688 


— 

811.170 

16 o+ 208p b 

EvRFF 

authors’ graph 

70.906 

65.841 

1.556E 

- 5 

— 

0.001 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

Ec.m. 

(MeV) 

(7 

(mb) 

8(7 

(mb) 

(T Cal 

(mb) 




128 


71.896 

66.761 

1.878E - 4 

— 

0.005 



i 

^c.m 

. 

72.944 

67.734 

0.001 

— 

0.015 






73.919 

68.639 

0.014 

— 

0.047 






74.895 

69.545 

0.089 

— 

0.146 






75.942 

70.518 

0.700 

— 

0.486 






76.918 

71.424 

3.043 

— 

1.459 



authors’ table 

75.35 

69.97 

0.24 

0.01 

0.247 




168 


75.96 

70.53 

0.70 

0.004 

0.493 



i 



76.56 

71.09 

1.83 

0.01 

0.977 






77.15 

71.64 

4.28 

0.02 

1.885 






77.75 

72.20 

8.27 

0.04 

3.598 






78.36 

72.76 

14.5 

0.07 

6.630 






78.95 

73.31 

23.4 

0.1 

11.548 






79.55 

73.87 

35.4 

0.2 

19.221 






80.16 

74.43 

50.0 

0.3 

30.116 






80.76 

74.99 

67.0 

0.3 

44.459 






81.35 

75.54 

87.0 

0.4 

61.782 






81.95 

76.10 

107 

0.5 

82.322 






82.56 

76.66 

129 

0.7 

105.234 






83.15 

77.21 

152 

0.8 

129.455 






83.75 

77.77 

175 

0.9 

155.297 






84.36 

78.33 

197 

1 

181.839 






84.95 

78.88 

223 

1 

208.214 






85.55 

79.44 

245 

1 

235.099 






86.15 

80.00 

270 

1 

261.823 






86.76 

80.56 

295 

2 

288.263 






87.35 

81.11 

318 

2 

313.884 






87.95 

81.67 

343 

2 

339.579 






89.15 

82.78 

385 

2 

389.285 






91.55 

85.01 

487 

3 

484.257 






93.95 

87.24 

568 

3 

573.087 






96.63 

89.73 

662 

3 

665.641 






98.75 

91.70 

715 

4 

734.318 






103.55 

96.15 

847 

4 

876.200 






108.47 

100.72 

949 

5 

1005.106 






113.14 

105.06 

1065 

6 

1113.968 






117.94 

109.52 

1133 

6 

1213.904 

16 O+ 209 Bi 

FF 

authc 


graph 

76.789 

71.329 

0.330 

— 

0.600 




161 


77.887 

72.348 

1.996 

— 

2.024 



Ec.m 

. 

78.938 

73.325 

7.025 

— 

5.987 






80.140 

74.441 

19.121 

— 

17.441 






81.041 

75.278 

34.317 

— 

33.503 






82.093 

76.255 

58.921 

— 

61.363 






84.126 

78.144 

122.943 

— 

137.043 






86.164 

80.037 

203.186 

— 

225.798 






88.217 

81.944 

290.410 

— 

315.407 






90.200 

83.786 

340.632 

— 

398.108 






92.188 

85.632 

417.639 

— 

476.605 






94.275 

87.571 

484.229 

— 

554.552 






96.313 

89.464 

538.559 

— 

626.488 






100.319 

93.185 

688.362 

— 

757.067 

16 0+ 232 Th 

FF 

authc 

rs’ 

graph 

75.588 

70.711 

0.062 

— 

0.011 




16C 


77.492 

72.492 

0.517 

— 

0.101 




Mat 


79.472 

74.345 

2.571 

— 

0.960 






80.462 

75.271 

4.341 

— 

2.686 






81.452 

76.197 

8.496 

— 

6.646 






83.432 

78.050 

20.201 

— 

26.467 






85.489 

79.973 

42.852 

— 

67.561 



auth( 

prs’ table 

90 

84.19 

255 

15 

216.633 




176 


95 

88.87 

370 

20 

428.911 




^lab 

120 

112.26 

1150 

60 

1313.917 






140 

130.97 

1655 

85 

1747.773 






160 

149.68 

1880 

95 

2036.888 

16 0+ 238 U 

FF 

authc 

^rs’ table 

86.0 

80.58 

59.2 

4.4 

53.593 




157 


92.6 

86.77 

219.3 

10.8 

271.957 



®lab 

98.8 

92.58 

484.8 

21 

538.179 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

o- cal 

(mb) 




102.4 

95.95 

635.2 

26 

689.189 




108.4 

101.57 

848.2 

34 

918.779 




111.0 

104.01 

971.5 

38 

1009.159 




116.6 

109.26 

1152 

45 

1186.771 




127.8 

119.75 

1493 

57 

1483.244 




135.2 

126.68 

1675 

64 

1644.403 




143.0 

133.99 

1849 

70 

1790.182 




150.4 

140.93 

1977 

75 

1909.137 




159.0 

148.98 

2116 

80 

2027.168 




159.0 

148.98 

2142 

81 

2027.168 




166.6 

156.11 

2126 

80 

2115.696 

17 0+ 144 Sm 

EvR 

authors’ table 

60.88 

54.45 

0.07 

0.05 

0.044 



|l2dj] 

61.38 

54.90 

0.11 

0.07 

0.082 



-^lab 

61.88 

55.35 

0.19 

0.09 

0.153 




62.38 

55.79 

0.40 

0.09 

0.284 




62.88 

56.24 

0.81 

0.23 

0.528 




63.38 

56.69 

1.2 

0.2 

0.977 




63.88 

57.13 

2.4 

0.2 

1.792 




64.88 

58.03 

5.7 

0.3 

5.734 




65.88 

58.92 

13.9 

0.5 

16.048 




66.88 

59.82 

30.8 

0.6 

36.758 




67.88 

60.71 

57.2 

0.7 

68.820 




68.88 

61.61 

90.5 

0.9 

109.822 




70.01 

62.62 

137 

1 

162.424 




70.88 

63.40 

171 

1 

204.788 




71.88 

64.29 

209 

1 

253.617 




72.88 

65.18 

253 

2 

301.583 




73.88 

66.08 

296 

2 

348.224 




74.88 

66.97 

345 

2 

393.395 




75.88 

67.87 

383 

2 

437.089 




76.88 

68.76 

428 

2 

479.347 




77.88 

69.66 

463 

3 

520.228 




78.88 

70.55 

508 

3 

559.789 




79.88 

71.45 

548 

3 

598.087 




89.88 

80.39 

852 

4 

922.083 




99.88 

89.33 

1072 

7 

1163.922 

ls O+ 44 Ca 

EvR 

authors’ table 

27.39 

19.44 

1.0 

0.2 

6.411 




28.40 

20.15 

2.7 

0.6 

14.804 



-^lab & -E'c.m. 

29.40 

20.86 

8.0 

1.0 

30.648 




30.41 

21.58 

24 

4.0 

57.317 




31.41 

22.29 

53 

8.0 

95.673 




32.42 

23.01 

92 

14 

146.100 




33.43 

23.72 

134 

18 

204.396 




34.43 

24.43 

176 

23 

267.405 




35.44 

25.15 

229 

29 

332.485 




36.44 

25.86 

288 

35 

395.264 




38.45 

27.29 

372 

45 

512.613 




41.46 

29.42 

516 

62 

662.355 




45.48 

32.28 

673 

73 

824.397 




48.49 

34.41 

784 

83 

922.752 




52.51 

37.26 

891 

93 

1031.635 




55.52 

39.40 

956 

98 

1099.782 




59.54 

42.25 

987 

100 

1176.189 

ls O+ 74 Ge 

EvR 

authors’ table 

37.55 

30.2 

0.14 

0.01 

2.962 




37.92 

30.5 

0.25 

0.01 

4.329 



rj — v 

38.54 

31.0 

0.89 

0.03 

7.789 




39.16 

31.5 

1.84 

0.05 

13.222 




39.78 

32.0 

4.56 

0.08 

21.177 




40.41 

32.5 

10.0 

0.1 

32.082 




41.03 

33.0 

16.7 

0.2 

46.196 




41.65 

33.5 

31.5 

0.3 

63.571 




42.27 

34.0 

46.9 

0.4 

84.075 




42.89 

34.5 

63.1 

0.6 

107.465 




43.51 

35.0 

82.6 

0.8 

133.448 




44.14 

35.5 

99.4 

0.9 

161.705 




44.76 

36.0 

136.5 

1.2 

191.906 
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Table 


(continued) 


Reaction 


ls O+ 112 Sn 


ls O+ U8 Sn 


ls O+ 124 Sn 


lS 0+ 19 2 o s 


Detected particles Data obtained 


EvR auth ors’ g raph 

Ec.m. 


EvR 


authors 
|l7: 


;raph 


EvR auth ors’ g raph 

da 

Ec.m. 


EvRFF 


auth ors’ table 


173 ] 


-^lab 

(MeV) 

F/c.m. 

(MeV) 

a 

(mb) 

da 

(mb) 

(T Cal 

(mb) 

45.38 

36.5 

156.7 

1.3 

223.721 

46.00 

37.0 

190.1 

1.6 

256.827 

46.62 

37.5 

211.9 

2.0 

290.916 

47.24 

38.0 

254.8 

1.8 

325.699 

48.36 

38.9 

292.5 

2.7 

389.231 

49.61 

39.9 

371.3 

2.3 

459.886 

50.85 

40.9 

409.9 

3.3 

529.301 

52.09 

41.9 

497.9 

3.7 

596.550 

53.46 

43.0 

545.6 

4.4 

667.367 

54.70 

44.0 

593.4 

4.8 

728.594 

57.19 

46.0 

686.5 

7.4 

841.906 

58.31 

46.9 

731.6 

7.6 

889.076 

60.92 

49.0 

847.9 

7.9 

990.720 

51.034 

43.968 

0.160 

— 

0.327 

52.048 

44.841 

0.215 

— 

0.973 

53.062 

45.715 

0.718 

— 

2.644 

54.153 

46.655 

2.521 

— 

6.901 

55.128 

47.495 

6.080 

— 

14.591 

56.143 

48.369 

16.979 

— 

28.501 

57.116 

49.208 

31.037 

— 

49.017 

58.169 

50.115 

51.448 

— 

79.679 

60.236 

51.896 

108.900 

— 

161.617 

62.732 

54.046 

202.340 

— 

280.096 

65.150 

56.129 

346.520 

— 

395.071 

67.645 

58.279 

457.180 

— 

505.193 

70.141 

60.429 

520.870 

— 

605.671 

75.092 

64.695 

633.420 

— 

780.039 

80.083 

68.995 

782.950 

— 

928.019 

84.896 

73.141 

892.020 

— 

1049.441 

89.849 

77.408 

983.680 

— 

1156.591 

51.489 

44.674 

0.078 

— 

0.235 

52.069 

45.178 

0.279 

— 

0.484 

53.076 

46.051 

1.425 

— 

1.620 

54.238 

47.059 

5.424 

— 

5.790 

55.206 

47.899 

13.963 

— 

14.548 

56.212 

48.773 

31.548 

— 

32.365 

57.180 

49.612 

48.992 

— 

59.985 

58.226 

50.519 

82.545 

— 

100.856 

60.239 

52.266 

166.392 

— 

199.465 

62.833 

54.517 

262.647 

— 

333.143 

65.195 

56.566 

375.953 

— 

446.025 

67.596 

58.649 

487.994 

— 

550.708 

70.228 

60.934 

583.841 

— 

655.102 

75.107 

65.166 

733.525 

— 

824.034 

80.063 

69.466 

877.598 

— 

968.790 

84.903 

73.666 

983.684 

— 

1089.082 

90.012 

78.099 

983.684 

— 

1197.627 

50.986 

44.523 

0.208 

— 

0.146 

52.025 

45.431 

1.134 

— 

0.562 

53.179 

46.438 

3.493 

— 

2.409 

54.141 

47.278 

11.670 

— 

7.441 

55.218 

48.219 

25.522 

— 

22.156 

56.142 

49.025 

46.654 

— 

46.811 

57.219 

49.966 

95.589 

— 

90.443 

58.257 

50.873 

124.070 

— 

143.140 

60.181 

52.552 

215.970 

— 

249.315 

62.643 

54.702 

319.390 

— 

379.368 

65.182 

56.920 

421.390 

— 

501.086 

67.644 

59.070 

603.190 

— 

608.125 

70.106 

61.220 

676.100 

— 

705.649 

75.107 

65.587 

849.440 

— 

878.852 

80.032 

69.887 

1049.900 

— 

1022.478 

84.917 

74.153 

1067.200 

— 

1143.719 

89.996 

78.588 

1196.200 

— 

1251.397 

80 

73.14 

201.3 

20.6 

206.103 

85 

77.71 

388.4 

31.2 

440.444 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

C7 

(mb) 

5a 

(mb) 

o- cal 

(mb) 



®lab 

90 

82.29 

553 

33 

663.184 






95 

86.86 

725 

33 

859.065 






104 

95.09 

995 

38 

1152.787 






113 

103.31 

1212 

47 

1387.588 






123 

112.46 

1455 

55 

1596.434 

18 O+ 208p b 

FF 

authc 

rsL 

graph 

75.861 

69.819 

0.346 

— 

0.397 




161 

i 

76.903 

70.778 

1.280 

— 

1.400 



i 

^c.rr 

. 

77.957 

71.748 

5.460 

— 

4.652 






78.968 

72.679 

13.174 

— 

12.860 






80.064 

73.687 

26.612 

— 

31.459 






81.075 

74.618 

49.922 

— 

59.274 






82.087 

75.549 

72.278 

— 

95.950 






83.140 

76.519 

104.646 

— 

140.437 






84.152 

77.450 

143.859 

— 

186.163 






85.121 

78.342 

173.099 

— 

230.771 






86.133 

79.273 

239.732 

— 

276.955 






88.156 

81.134 

294.935 

— 

366.257 






90.178 

82.996 

387.842 

— 

450.749 






92.117 

84.780 

449.719 

— 

527.338 






94.098 

86.603 

521.468 

— 

601.461 






96.163 

88.504 

595.779 

— 

674.608 






98.186 

90.366 

660.824 

— 

742.461 






102.232 

94.089 

806.997 

— 

867.887 

19 F+ 93 Nb 

EvR 

authors’ table 

53.47 

44.4 

5.75 

0.4 

3.562 




171 

] 

54.55 

45.3 

12.9 

0.8 

11.219 



i 

3d 


55.52 

46.1 

22.1 

1.3 

25.588 






56.48 

46.9 

41.0 

2.4 

48.614 






57.45 

47.7 

64.6 

3.5 

79.894 






59.49 

49.4 

125 

6 

167.113 






61.42 

51.0 

224 

10 

263.376 






63.47 

52.7 

282 

14 

368.821 






65.51 

54.4 

362 

16 

470.700 






67.44 

56.0 

463 

20 

560.884 






69.49 

57.7 

549 

23 

650.193 






71.54 

59.4 

664 

28 

733.133 

19 F+ 139 La 

EvR 

authc 

■>rs’ 

table 

70 

61.58 

50 

20 

45.051 




173 

] 

75 

65.98 

238 

30 

245.103 



Aab 

80 

70.38 

337 

30 

475.430 






84 

73.90 

648 

40 

639.409 






89 

78.30 

749 

45 

818.495 






94 

82.70 

892 

60 

973.485 






99 

87.09 

1026 

65 

1108.467 






104 

91.49 

1178 

70 

1226.641 






109 

95.89 

1237 

75 

1330.545 






114 

100.29 

1354 

80 

1422.216 






119 

104.69 

1386 

80 

1503.305 






124 

109.09 

1377 

80 

1575.160 






129 

113.49 

1514 

90 

1638.890 

!9p_)_208p b 

EvRFF 

authc 

prs’ 

table 

82.94 

76.0 

0.22 

0.02 

0.047 




175 

] 

83.92 

76.9 

0.74 

0.03 

0.160 



i 

^c.rr 

. 

85.02 

77.9 

1.83 

0.04 

0.608 






86.00 

78.8 

4.22 

0.06 

1.903 






86.98 

79.7 

8.17 

0.09 

5.297 






87.96 

80.6 

15.4 

0.1 

12.526 






88.94 

81.5 

27.3 

0.2 

24.983 






89.93 

82.4 

43.6 

0.2 

43.079 






91.02 

83.4 

68.2 

0.3 

69.397 






92.00 

84.3 

95.7 

0.5 

97.949 






92.98 

85.2 

126 

0.6 

130.292 






93.96 

86.1 

163 

0.8 

165.610 






94.95 

87.0 

197 

1 

203.120 






95.93 

87.9 

234 

1 

242.110 






97.02 

88.9 

271 

1 

286.430 






98.00 

89.8 

313 

2 

326.671 






98.99 

90.7 

344 

2 

366.849 






99.97 

91.6 

382 

2 

406.679 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

Ec.m. 

(MeV) 

cr 

(mb) 

8(7 

(mb) 

o- cal 

(mb) 





100.95 

92.5 

418 

2 

445.963 





101.93 

93.4 

454 

2 

484.569 





104.01 

95.3 

515 

3 

563.529 





108.04 

99.0 

643 

3 

706.913 





109.03 

99.9 

679 

3 

739.778 





111.97 

102.6 

749 

4 

833.970 





116.01 

106.3 

856 

4 

953.133 





119.94 

109.9 

953 

5 

1059.177 





128.01 

117.3 

1116 

6 

1250.707 





131.94 

120.9 

1200 

6 

1332.696 





135.00 

123.7 

1250 

6 

1392.005 





142.31 

130.4 

1364 

7 

1519.740 





146.13 

133.9 

1403 

7 

1579.300 





152.68 

139.9 

1493 

7 

1671.265 





157.92 

144.7 

1567 

8 

1736.470 

19p + 209 Bi 

FF 

authc 

>rs’ table 

88.0 

80.5 

6.3 

0.6 

5.236 




176 


89.7 

82.2 

16.8 

1.1 

22.942 



^lab & 

^c.m. 

91.0 

83.4 

34.0 

2.0 

46.933 





92.7 

85.1 

75.0 

5.0 

95.913 





94.0 

86.2 

108.0 

6.0 

135.042 





95.5 

87.5 

159.0 

9.0 

186.594 





99.7 

91.4 

318.0 

30.0 

356.690 





103.7 

95.1 

399.0 

20.0 

516.323 





107.6 

98.6 

551.0 

30.0 

656.005 





125.6 

115.1 

1109.0 

80.0 

1173.328 

23 Na+ 48 Ti 

EvR 

authc 

[rs’ 

graph 

47.601 

32.181 

16.197 

— 

15.177 




177 

i 

49.012 

33.135 

39.698 

— 

38.821 



i 

^c.ir 

. 

49.491 

33.458 

57.757 

— 

50.001 





51.549 

34.850 

100.360 

— 

114.019 





53.512 

36.177 

196.310 

— 

193.048 





54.565 

36.889 

258.775 

— 

239.849 





56.145 

37.957 

344.498 

— 

312.835 





59.544 

40.255 

436.542 

— 

469.768 





62.560 

42.294 

564.204 

— 

599.141 





65.576 

44.333 

628.885 

— 

715.623 





66.868 

45.207 

687.284 

— 

761.641 

27 A1+ 45 Sc 

EvR 

authc 

rs’ 

graph 

50.794 

31.746 

2.803E - 4 

— 

0.001 




176 

i 

51.927 

32.454 

0.002 

— 

0.004 



J 

^c.rr 

. 

52.873 

33.045 

0.010 

— 

0.010 





53.856 

33.660 

0.042 

— 

0.028 





54.839 

34.275 

0.151 

— 

0.080 





55.747 

34.842 

0.564 

— 

0.210 





56.806 

35.504 

1.991 

— 

0.639 





58.319 

36.449 

8.002 

— 

2.933 





60.172 

37.608 

21.437 

— 

14.308 





61.571 

38.482 

47.567 

— 

34.680 





63.046 

39.404 

65.427 

— 

68.418 





65.164 

40.728 

122.003 

— 

134.293 





67.963 

42.477 

172.746 

— 

238.547 





71.670 

44.794 

248.166 

— 

380.765 





75.868 

47.417 

412.106 

— 

527.837 





80.104 

50.065 

592.028 

— 

657.351 

27 Al+ 70 Ge 

EvR 

authc 

^rs’ table 

69.56 

50.2 

0.48 

0.13 

0.385 




171 

i 

70.53 

50.9 

1.16 

0.19 

1.163 



i 

^c.rr 

. 

70.95 

51.2 

1.44 

0.17 

1.818 





71.50 

51.6 

3.12 

0.35 

3.185 





71.92 

51.9 

4.78 

0.34 

4.706 





72.47 

52.3 

7.47 

0.73 

7.584 





72.89 

52.6 

8.31 

0.50 

10.497 





73.44 

53.0 

13.4 

1.3 

15.518 





73.86 

53.3 

16.83 

0.86 

20.182 





74.69 

53.9 

28.0 

1.2 

31.847 





75.52 

54.5 

47.6 

2.0 

46.533 





76.35 

55.1 

62.4 

2.4 

64.042 





77.32 

55.8 

89.1 

3.3 

87.714 





78.15 

56.4 

98.6 

3.0 

110.480 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.nl. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 





79.12 

57.1 

134.6 

4.3 

139.542 





80.09 

57.8 

160.8 

5.4 

170.877 





81.06 

58.5 

181.1 

5.9 

204.053 





82.03 

59.2 

224.0 

6.8 

238.661 





82.03 

59.2 

220.6 

8.2 

238.661 





83.00 

59.9 

267.8 

8.4 

274.317 





83.00 

59.9 

255.1 

9.3 

274.317 

27 Al+ 72 Ge 

EvR 

auth( 

prs’ table 

68.06 

49.5 

0.16 

0.04 

0.152 




17C 

I 

69.03 

50.2 

0.46 

0.06 

0.484 



Ec.ir 

. 

69.99 

50.9 

1.11 

0.12 

1.450 





71.09 

51.7 

3.29 

0.31 

4.449 





71.91 

52.3 

7.38 

0.65 

9.093 





72.88 

53.0 

14.70 

0.52 

18.155 





73.84 

53.7 

23.61 

0.85 

31.590 





74.66 

54.3 

39.1 

1.4 

46.528 





75.49 

54.9 

60.8 

2.3 

64.409 





76.45 

55.6 

79.7 

2.6 

88.644 





77.28 

56.2 

102.5 

3.2 

111.979 





78.24 

56.9 

135.8 

4.0 

141.773 





79.20 

57.6 

160.4 

5.0 

173.880 





80.16 

58.3 

198.2 

6.6 

207.837 





81.12 

59.0 

222.6 

6.8 

243.205 





82.09 

59.7 

223.8 

6.2 

279.579 





83.05 

60.4 

279.2 

8.4 

316.597 

27 A1+ 73 Ge 

EvR 

auth( 

^rs’ table 

68.49 

50.0 

0.81 

0.18 

0.422 




17£ 

I 

69.45 

50.7 

2.54 

0.39 

1.278 



Ec.n 

. 

70.55 

51.5 

5.78 

0.44 

3.995 





71.51 

52.2 

10.17 

0.58 

9.270 





72.47 

52.9 

18.9 

1.1 

18.450 





73.42 

53.6 

26.0 

1.6 

32.016 





74.52 

54.4 

43.2 

2.3 

52.754 





75.48 

55.1 

59.5 

3.3 

75.093 





76.44 

55.8 

86.2 

6.3 

100.894 





77.26 

56.4 

108.4 

8.7 

125.413 





78.36 

57.2 

135 

11 

161.013 





79.32 

57.9 

157 

12 

194.385 





80.27 

58.6 

166 

12 

229.360 





81.23 

59.3 

210 

19 

265.519 





82.47 

60.2 

242 

16 

313.138 





82.47 

60.2 

250 

17 

313.138 





83.42 

60.9 

271 

19 

350.641 





84.52 

61.7 

319 

22 

393.606 

27 Al+ 74 Ge 

EvR 

authc 

j>rs’ 

table 

67.15 

49.2 

0.20 

0.06 

0.150 




17E 

] 

68.24 

50.0 

0.67 

0.13 

0.560 



i 

^c.rr 

. 

69.20 

50.7 

2.18 

0.21 

1.657 





70.15 

51.4 

6.22 

0.55 

4.366 





71.11 

52.1 

12.16 

0.75 

9.922 





72.06 

52.8 

20.8 

1.0 

19.405 





73.02 

53.5 

35.4 

1.6 

33.244 





73.98 

54.2 

50.2 

2.0 

51.324 





74.93 

54.9 

71.9 

2.8 

73.305 





76.02 

55.7 

89.5 

3.0 

102.667 





76.98 

56.4 

117.8 

3.9 

131.559 





77.93 

57.1 

141.2 

4.7 

162.952 





78.89 

57.8 

183 

22 

196.387 





79.98 

58.6 

193.1 

6.5 

236.534 





80.94 

59.3 

214.4 

6.9 

272.896 





81.89 

60.0 

235.3 

8.4 

310.021 





82.98 

60.8 

266.9 

00 

bo 

352.966 





83.94 

61.5 

301 

12 

390.680 

27 A1+ 76 Ge 

EvR 

auth( 

)rs’ table 

66.14 

48.8 

0.14 

0.05 

0.095 




17c 

] 

67.22 

49.6 

0.54 

0.08 

0.355 



i 

^c.rr 

. 

68.17 

50.3 

2.21 

0.25 

1.070 





69.12 

51.0 

4.21 

0.38 

2.949 





70.07 

51.7 

9.58 

0.68 

7.148 





71.02 

52.4 

20.2 

1.2 

14.978 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

E c .m. 

(MeV) 

(7 

(mb) 


5a 

(mb) 

(T Cal 

(mb) 





71.96 

53.1 

30.9 


1.1 

27.353 





72.91 

53.8 

48.1 


1.7 

44.484 





73.86 

54.5 

69.1 


2.5 

66.095 





74.81 

55.2 

94.3 


3.0 

91.707 





75.76 

55.9 

119.3 


3.7 

120.752 





76.71 

56.6 

142.4 


4.4 

152.635 





77.66 

57.3 

184.3 


5.7 

186.760 





78.61 

58.0 

197.3 


6.2 

222.562 





79.69 

58.8 

233.1 


7.1 

264.864 





80.64 

59.5 

261.3 


7.9 

302.581 





81.59 

60.2 

297.1 


9.0 

340.547 





82.67 

61.0 

311.7 


9.0 

383.842 





83.62 

61.7 

364 


11 

421.366 

27 A1+ 197 Au 

FF 

authors’ 

graph 

121.679 

107.012 

1.483 


— 

0.120 




18C 

i 

124.537 

109.526 

1.725 


— 

2.567 



Ec.ir 

. 

124.620 

109.598 

12.565 


— 

2.763 





126.705 

111.432 

10.224 


— 

12.859 





127.583 

112.205 

22.920 


— 

20.865 





127.958 

112.534 

16.094 


— 

25.027 





127.956 

112.533 

19.735 


— 

25.009 





131.249 

115.428 

69.570 


— 

79.471 





131.442 

115.598 

54.734 


— 

83.562 





131.916 

116.015 

68.694 


— 

93.965 





134.750 

118.508 

154.355 


— 

165.276 





137.373 

120.814 

177.157 


— 

241.036 





137.612 

121.025 

211.239 


— 

248.227 





140.235 

123.332 

275.202 


— 

328.750 





141.607 

124.538 

258.435 


— 

371.294 





142.960 

125.728 

341.116 


— 

413.103 





146.936 

129.225 

341.149 


— 

533.035 





147.172 

129.433 

417.437 


— 

539.984 





149.510 

131.489 

601.865 


— 

607.315 





152.020 

133.696 

594.366 


— 

676.864 





154.664 

136.021 

700.238 


— 

747.059 





156.271 

137.435 

617.232 


— 

788.230 





157.279 

138.321 

682.803 


— 

813.499 





159.566 

140.332 

764.932 


— 

869.254 





163.381 

143.687 

530.563 


— 

957.702 





165.785 

145.802 

984.587 


— 

1010.673 





167.980 

147.732 

1474.123 


— 

1057.249 





170.398 

149.859 

736.536 


— 

1106.676 





172.630 

151.822 

856.979 


— 

1150.630 

28 Si+ 28 Si 

EvR 

authc 

irs’ 

graph 

45.553 

22.777 

6.153E 

- 4 

— 

0.003 




181 

i 

46.135 

23.067 

7.880E 

- 4 

— 

0.004 



i 

^c.rr 

. 

47.182 

23.591 

4.580E 

- 3 

— 

0.011 





48.166 

24.083 

0.010 


— 

0.027 





49.182 

24.591 

0.027 


— 

0.065 





50.197 

25.099 

0.061 


— 

0.155 





51.149 

25.575 

0.158 


— 

0.336 





52.197 

26.098 

0.398 


— 

0.754 





53.181 

26.590 

1.026 


— 

1.522 





54.196 

27.098 

2.950 


— 

2.940 





55.180 

27.590 

6.806 


— 

5.196 





56.195 

28.098 

15.703 


— 

8.697 





57.211 

28.606 

31.748 


— 

13.595 





58.227 

29.113 

50.392 


— 

20.106 





60.226 

30.113 

95.375 


— 

38.549 





62.225 

31.113 

144.867 


— 

63.237 





64.225 

32.112 

210.568 


— 

93.283 





66.288 

33.144 

251.088 


— 

129.051 





68.255 

34.128 

306.067 


— 

166.932 





70.255 

35.127 

364.964 


— 

208.544 





72.286 

36.143 

435.196 


— 

253.310 



authc 

^rs’ table 

60.00 

30.0 

115 


8 

36.097 




125 


64.00 

32.0 

260 


17 

89.631 



Ec.ir 

. 

68.00 

34.0 

330 


22 

161.800 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

E'c.m. 

(MeV) 

C7 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 






72.00 

36.0 

446 

29 

246.846 






76.00 

38.0 

562 

37 

339.797 






81.00 

40.5 

715 

47 

460.861 






85.00 

42.5 

765 

36 

557.524 






88.00 

44.0 

828 

54 

628.296 






90.00 

45.0 

852 

56 

674.307 






93.00 

46.5 

922 

60 

740.997 






96.00 

48.0 

938 

61 

804.637 






99.00 

49.5 

970 

63 

865.018 






105.00 

52.5 

1072 

70 

975.593 






110.00 

55.0 

1068 

69 

1057.591 






115.00 

57.5 

1064 

70 

1130.995 






121.00 

60.5 

1058 

45 

1208.874 






132.60 

66.3 

1050 

69 

1332.925 

28 Si+ 30 Si 

EvR 

authc 

T'S’ 

graph 

46.131 

23.861 

0.004 

— 

0.010 




181 

i 

47.143 

24.385 

0.018 

— 

0.026 



i 

^c.ir 

. 

49.168 

25.432 

0.306 

— 

0.165 






52.205 

27.003 

9.060 

— 

2.421 






58.219 

30.113 

111.254 

— 

72.977 






64.262 

33.239 

280.284 

— 

258.489 






70.306 

36.365 

425.727 

— 

467.583 



authors’ 

table 

49.86 

25.79 

2.9 

0.6 

0.310 




171 


51.86 

26.82 

8.0 

2.0 

1.798 



^lab 


C'c.m. 

53.86 

27.86 

29 

5.0 

8.664 






55.86 

28.89 

59 

10 

28.310 






57.86 

29.93 

105 

16 

64.911 






59.86 

30.96 

170 

25 

115.595 






61.86 

32.00 

214 

29 

177.207 






62.86 

32.51 

242 

31 

209.957 






63.86 

33.03 

265 

33 

244.424 






64.86 

33.55 

292 

34 

279.545 






65.86 

34.06 

315 

36 

314.262 






67.37 

34.85 

353 

39 

367.883 






68.87 

35.62 

405 

44 

419.249 






77.37 

40.02 

610 

63 

678.368 






84.87 

43.90 

780 

79 

855.688 

28 Si+ 68 Zn 

EvR 

authors’ table 

71.6 

50.7 

0.62 

0.13 

0.453 




182 


73.7 

52.2 

3.6 

0.5 

3.682 



-^lab 


^c.m. 

75.7 

53.6 

29 

2 

15.807 






77.7 

55.0 

56 

4 

42.885 






79.7 

56.4 

79 

4 

84.992 






80.6 

57.1 

114 

8 

110.796 






82.7 

58.6 

171 

9 

174.260 






84.7 

60.0 

194 

10 

240.467 






86.7 

61.4 

234 

13 

310.197 






89.8 

63.6 

264 

16 

421.071 






92.8 

65.7 

431 

24 

523.532 






99.8 

70.7 

572 

38 

742.516 

28 Si+ 90 Zr 

EvR 

authc 

prs’ table 

86.14 

65.7 

0.049 

0.009 

0.018 




18,1 


88.24 

67.3 

0.435 

0.058 

0.218 



Sc. IT 

. 

90.20 

68.8 

2.317 

0.287 

2.072 






92.30 

70.4 

9.770 

1.19 

14.057 






94.40 

72.0 

42.60 

5.19 

46.880 






96.50 

73.6 

81.18 

9.79 

99.040 






98.60 

75.2 

129.2 

15.5 

163.269 






100.56 

76.7 

169.1 

20.6 

228.295 






103.71 

79.1 

251.5 

31.7 

332.692 






107.77 

82.2 

450.3 

85.1 

459.402 






110.92 

84.6 

599.0 

110.8 

549.672 






116.03 

88.5 

680.1 

125.0 

682.919 






121.15 

92.4 

674.3 

126.4 

801.570 

28 Si+ 92 Zr 

EvR 

authc 

prsl 

table 

85.30 

65.40 

0.96 

0.2 

0.152 




148 

i 

86.30 

66.16 

1.73 

0.2 

0.463 



i 

^c.rr 

. 

87.30 

66.93 

4.49 

0.3 

1.316 






88.30 

67.70 

7.21 

0.5 

3.353 






89.30 

68.46 

14.0 

0.4 

7.456 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 




90.30 

69.23 

23.6 

0.6 

14.728 




91.30 

70.00 

38.8 

0.6 

25.849 




92.30 

70.76 

54.2 

1.5 

40.818 




93.37 

71.58 

77.8 

0.9 

61.199 




94.30 

72.30 

94.9 

1.3 

82.344 




95.47 

73.19 

125 

1 

112.057 




96.30 

73.83 

141 

1 

135.442 




97.30 

74.60 

170 

2 

165.331 




98.30 

75.36 

197 

2 

196.244 




99.30 

76.13 

216 

2 

228.534 




100.30 

76.90 

252 

2 

261.395 




102.30 

78.43 

302 

2 

327.101 




103.30 

79.20 

335 

3 

359.891 




104.30 

79.96 

365 

3 

391.850 




105.30 

80.73 

383 

3 

423.710 




106.30 

81.50 

404 

3 

454.974 




115.00 

88.17 

603 

6 

698.545 

28 Si+ 93 Nb 

EvR 

authors’ table 

89.32 

68.65 

1.04 

0.21 

0.908 



Fi3] 

91.32 

70.19 

6.3 

1.3 

6.052 



-Ec.m. 

93.08 

71.54 

24 

5 

20.302 




94.94 

72.97 

37 

7 

49.232 




96.93 

74.5 

77 

15 

94.464 




98.92 

76.03 

108 

21 

150.426 




100.85 

77.51 

202 

40 

210.623 




105.86 

81.36 

299 

59 

373.406 




108.86 

83.67 

431 

86 

466.500 




111.79 

85.92 

478 

95 

551.611 




113.88 

87.53 

547 

109 

609.126 




115.87 

89.06 

642 

128 

661.293 




118.91 

91.39 

691 

138 

736.375 

28 Si+ 94 Zr 

EvR 

authors’table 

82.16 

63.3 

0.037 

0.006 

0.021 



jl8^] 

84.36 

65.0 

0.201 

0.029 

0.261 



-C/ c.m. 

86.44 

66.6 

2.160 

0.310 

2.077 




88.51 

68.2 

10.70 

1.48 

10.351 




90.46 

69.7 

26.57 

3.68 

30.303 




92.54 

71.3 

52.04 

7.28 

67.236 




94.61 

72.9 

100.2 

13.9 

118.004 




96.69 

74.5 

138.8 

19.3 

178.640 




98.77 

76.1 

165.4 

23.1 

245.069 




100.84 

77.7 

216.0 

29.6 

313.831 




103.83 

80.0 

285.6 

41.1 

411.956 




107.98 

83.2 

467.7 

87.9 

540.977 




111.10 

85.6 

565.0 

126.4 

630.416 




116.29 

89.6 

599.2 

110.0 

765.975 




121.35 

93.5 

524.0 

98.2 

883.699 

28 Si+ 142 Ce 

EvR 

authors’ table 

104.7 

87.46 

0.07 

0.03 

0.010 



jl85|l 

106.7 

89.13 

0.33 

0.15 

0.096 



■Blab 

107.2 

89.54 

0.6 

0.1 

0.163 




108.2 

90.38 

1.2 

0.1 

0.445 




108.7 

90.80 

2.0 

0.2 

0.713 




109.7 

91.63 

3.7 

0.3 

1.708 




112.2 

93.72 

14.4 

0.8 

10.060 




112.2 

93.72 

14.2 

0.5 

10.060 




114.7 

95.81 

34 

3 

34.156 




114.7 

95.81 

39 

2 

34.156 




117.2 

97.90 

71 

1 

77.399 




119.7 

99.98 

146 

6 

136.107 




119.7 

99.98 

134 

7 

136.107 




124.7 

104.16 

244 

7 

277.264 




124.7 

104.16 

235 

5 

277.264 




124.7 

104.16 

242 

5 

277.264 




129.7 

108.34 

429 

12 

421.746 




129.7 

108.34 

449 

6 

421.746 




139.7 

116.69 

719 

90 

677.467 




144.7 

120.87 

644 

30 

788.177 

28 Si+ 154 Sm 

EvR 

authors’ graph 

106.905 

90.458 

0.998 

— 

0.151 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

Ec.m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

o- cal 

(mb) 




186 

I 

109.396 

92.566 

3.129 

— 

1.346 




Fl a b 

111.914 

94.697 

8.685 

— 

7.252 





112.532 

95.220 

7.617 

— 

10.128 





113.888 

96.366 

16.264 

— 

19.041 





114.514 

96.897 

21.137 

— 

24.502 





114.921 

97.241 

25.376 

— 

28.557 





116.316 

98.421 

26.391 

— 

45.434 





116.929 

98.940 

37.563 

— 

54.180 





116.876 

98.895 

44.520 

— 

53.400 





119.424 

101.051 

81.274 

— 

97.705 





120.246 

101.746 

95.082 

— 

114.575 





122.026 

103.253 

126.839 

— 

154.835 





124.533 

105.374 

142.635 

— 

218.859 





124.467 

105.319 

195.216 

— 

217.097 





127.814 

108.150 

195.236 

— 

312.107 





129.426 

109.514 

347.195 

— 

360.476 





132.732 

112.312 

338.275 

— 

462.302 





134.432 

113.750 

427.974 

— 

515.068 





139.333 

117.897 

527.554 

— 

664.774 





144.345 

122.138 

633.610 

— 

810.040 

28 Si+ 164 Er 

EvRFF 

authc 

irsl 

graph 

127.049 

108.521 

82.246 

— 

71.567 




187 

1 

129.990 

111.033 

134.046 

— 

129.667 




3c.m. 

132.205 

112.925 

179.355 

— 

182.182 





135.062 

115.365 

257.802 

— 

258.049 





139.843 

119.449 

400.315 

— 

397.281 





145.056 

123.902 

562.327 

— 

554.034 





150.001 

128.126 

701.458 

— 

698.303 





154.942 

132.346 

791.913 

— 

833.991 





159.709 

136.418 

894.966 

— 

955.709 





164.975 

140.916 

1021.998 

— 

1079.934 





170.059 

145.259 

1202.045 

— 

1190.346 





175.096 

149.561 

1237.054 

— 

1291.330 

28 Si+ 198 Pt 

FF 

auth 

Drs’ 

table 

131.15 

114.9 

1.3 

0.2 

0.089 




188 

] 

133.43 

116.9 

5.2 

0.8 

0.914 




3c. n 

i. 

134.69 

118.0 

12.1 

1.7 

2.665 





135.83 

119.0 

15.4 

2.3 

6.113 





136.51 

119.6 

23.1 

3.5 

9.425 





139.25 

122.0 

40.7 

6.1 

35.010 





142.22 

124.6 

95.3 

14.3 

85.322 





148.38 

130.0 

204 

31 

236.725 





159.80 

140.0 

456 

68 

535.817 





171.21 

150.0 

625 

94 

788.612 





189.82 

166.3 

789 

121 

1113.081 

28 Si + 2 °8pb 

FF 

authors’ 

graph 

136.881 

120.641 

1.173 

— 

0.174 




18S 

] 

138.006 

121.632 

3.269 

— 

0.561 




3c. m. 

138.989 

122.499 

6.228 

— 

1.414 





140.128 

123.503 

12.333 

— 

3.618 





140.959 

124.235 

16.943 

— 

6.549 





141.978 

125.133 

24.846 

— 

12.218 





142.986 

126.021 

32.434 

— 

20.508 





144.057 

126.966 

45.343 

— 

32.437 





145.028 

127.822 

55.165 

— 

45.948 





145.909 

128.598 

70.653 

— 

60.266 





146.937 

129.504 

83.751 

— 

79.218 





147.981 

130.424 

104.538 

— 

100.657 





148.979 

131.303 

126.565 

— 

122.874 





150.030 

132.230 

145.432 

— 

147.770 





150.943 

133.035 

168.986 

— 

170.412 





151.954 

133.926 

189.233 

— 

196.270 





152.988 

134.837 

206.531 

— 

223.321 





154.026 

135.752 

233.723 

— 

250.908 





154.990 

136.601 

256.433 

— 

276.665 


Continued on next page 


x In the authors’ graph, the capture excitation function was plotted as a function of the excitation energy i?™ of t he compo und nucleus. 


E c .m. is obtained by E c . m. = Fq N — Q an d Q = — 64.869 MeV is calculated with the nuclear masses taken from Refs. [102 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

o- cal 

(mb) 





155.879 

137.385 

278.522 

— 

300.461 





156.828 

138.221 

299.333 

— 

325.789 





157.865 

139.135 

321.765 

— 

353.287 





158.875 

140.025 

345.846 

— 

379.798 





159.771 

140.815 

373.665 

— 

403.077 





160.770 

141.695 

389.315 

— 

428.710 





161.808 

142.610 

409.990 

— 

454.980 





162.842 

143.522 

436.165 

— 

480.751 





163.766 

144.336 

452.187 

— 

503.427 





164.921 

145.354 

473.650 

— 

531.332 





165.879 

146.198 

509.104 

— 

554.091 





167.925 

148.002 

547.232 

— 

601.541 





169.881 

149.726 

576.136 

— 

645.490 





173.864 

153.236 

648.779 

— 

730.845 





175.940 

155.065 

686.546 

— 

773.253 





177.932 

156.821 

726.666 

— 

812.673 

29 A1+ 197 Au 

FF 

authc 

paL 

graph 

125.290 

109.213 

15.513 

— 

5.016 




18C 

i 

128.745 

112.225 

70.433 

— 

35.029 



Ec.rr 

. 

132.205 

115.240 

141.436 

— 

94.952 





135.637 

118.233 

203.358 

— 

175.494 





139.107 

121.257 

330.192 

— 

268.869 





142.472 

124.190 

384.133 

— 

363.561 





145.912 

127.189 

504.522 

— 

459.618 





149.368 

130.201 

544.235 

— 

552.624 





152.905 

133.284 

714.758 

— 

643.039 





156.290 

136.235 

693.413 

— 

724.840 





159.704 

139.211 

725.665 

— 

802.748 





163.201 

142.259 

897.216 

— 

878.029 





166.640 

145.257 

794.651 

— 

947.921 





170.045 

148.225 

1028.012 

— 

1013.312 





173.487 

151.226 

1044.035 

— 

1075.774 





176.879 

154.182 

982.365 

— 

1133.957 





180.364 

157.220 

1060.255 

— 

1190.467 





183.831 

160.242 

997.336 

— 

1243.544 





187.251 

163.223 

1143.012 

— 

1292.990 

31 A1+ 197 Au 

FF 

authors’ 

graph 

122.913 

106.202 

9.878 

— 

8.871 




18 C 

i 

126.370 

109.188 

19.335 

— 

42.115 



Ec.ir 

. 

129.887 

112.227 

132.156 

— 

102.756 





133.346 

115.215 

208.148 

— 

182.685 





136.949 

118.329 

231.224 

— 

280.420 





140.392 

121.304 

353.450 

— 

381.348 





143.877 

124.315 

369.843 

— 

486.044 





147.245 

127.225 

556.565 

— 

586.264 





150.683 

130.196 

600.346 

— 

685.519 





154.163 

133.202 

764.947 

— 

781.663 





157.634 

136.201 

974.670 

— 

872.808 





161.093 

139.190 

850.445 

— 

958.834 





164.696 

142.303 

825.150 

— 

1043.551 





168.217 

145.346 

850.461 

— 

1121.740 





171.622 

148.287 

1100.642 

— 

1193.272 





175.153 

151.339 

989.541 

— 

1263.502 





178.616 

154.330 

850.408 

— 

1328.661 





182.050 

157.298 

1280.346 

— 

1389.897 





185.550 

160.322 

1205.112 

— 

1449.000 





188.983 

163.288 

1582.041 

— 

1503.904 

30 Si+ 30 Si 

EvR 

auth( 

j>rs’ 

table 

54.36 

27.18 

4.4 

0.9 

34.074 




m 

! 

54.86 

27.43 

13 

2 

46.578 



-^lab & E c .m. 

55.36 

27.68 

21 

3 

61.585 





55.86 

27.93 

32 

5 

78.770 





56.86 

28.43 

52 

8 

117.745 





57.86 

28.93 

79 

12 

159.714 





58.86 

29.43 

98 

14 

202.076 





59.86 

29.93 

123 

17 

243.557 





60.86 

30.43 

159 

21 

283.658 





61.86 

30.93 

190 

26 

322.236 





62.86 

31.43 

224 

32 

359.293 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

(7 

(mb) 

5a 

(mb) 

o- cal 

(mb) 





63.86 

31.93 

257 

36 

394.878 





64.86 

32.43 

284 

38 

429.060 





65.86 

32.93 

328 

43 

461.909 





66.86 

33.43 

365 

46 

493.494 





67.86 

33.93 

394 

49 

523.879 





68.86 

34.43 

429 

58 

553.126 





69.86 

34.93 

469 

60 

581.291 





72.36 

36.18 

539 

67 

647.314 





74.87 

37.43 

603 

70 

707.646 





77.37 

38.68 

662 

78 

762.920 





82.37 

41.18 

772 

88 

860.403 





84.87 

42.43 

822 

90 

903.487 





87.37 

43.68 

848 

94 

943.290 





92.37 

46.18 

965 

101 

1014.256 





94.87 

47.43 

1059 

106 

1045.934 

30 Si+ 238 U 

FF 

authors’ 

graph 

140.736 

124.982 

0.131 

— 

0.030 




19f 

i 

145.184 

128.932 

3.201 

— 

1.465 



E c .n 

. 

150.904 

134.011 

20.801 

— 

24.226 





156.517 

138.996 

68.002 

— 

90.596 





162.130 

143.981 

163.384 

— 

192.472 





167.850 

149.060 

275.147 

— 

319.486 





173.463 

154.045 

401.964 

— 

454.630 





179.076 

159.030 

615.725 

— 

590.842 





190.303 

169.001 

780.325 

— 

846.315 

32 S+ 27 A1 

EvR 

authc 

rsl_ 

graph 

59.491 

27.225 

0.743 

— 

1.202 




191 

i 

60.405 

27.643 

1.352 

— 

2.274 



i 

^c.rr 

. 

61.348 

28.075 

4.035 

— 

4.157 





62.448 

28.578 

8.223 

— 

7.768 





63.328 

28.980 

17.175 

— 

12.056 





64.388 

29.465 

29.493 

— 

19.217 





65.316 

29.890 

58.811 

— 

27.500 





66.462 

30.415 

69.899 

— 

40.337 





67.369 

30.830 

90.025 

— 

52.343 





68.443 

31.321 

134.786 

— 

68.562 





69.455 

31.785 

156.468 

— 

85.739 





70.356 

32.197 

185.815 

— 

102.411 





71.393 

32.671 

210.969 

— 

123.051 





72.486 

33.171 

233.956 

— 

146.440 





73.425 

33.601 

294.436 

— 

167.715 





74.365 

34.031 

315.564 

— 

189.937 





75.460 

34.533 

322.854 

— 

216.946 





76.511 

35.014 

374.979 

— 

243.861 



authc 

j>rs’ 

table 

67 

30.66 

90 

— 

47.243 




192 

i 

69 

31.58 

139 

— 

77.937 



Aab 

73 

33.41 

248 

— 

158.122 





75 

34.32 

296 

— 

205.347 





77.5 

35.47 

336 

— 

270.132 





80 

36.61 

434 

— 

338.301 





85 

38.90 

561 

— 

480.991 





87.5 

40.04 

663 

— 

552.424 





90 

41.19 

650 

— 

623.431 





110 

50.34 

914 

— 

1099.136 





120.4 

55.10 

936 

— 

1278.122 





132.5 

60.64 

995 

— 

1441.465 

32 S+ 24 Mg 

EvR 

authc 

rsl_ 

graph 

60.699 

26.014 

3.873 

— 

6.782 




191 

i 

61.698 

26.442 

8.580 

— 

11.944 



i 

^c.ir 

. 

62.801 

26.915 

15.250 

— 

20.666 





63.757 

27.325 

22.385 

— 

31.140 





64.855 

27.795 

38.607 

— 

46.589 





65.855 

28.224 

59.518 

— 

63.732 





66.697 

28.584 

84.040 

— 

80.255 





67.752 

29.037 

102.878 

— 

103.387 





68.791 

29.482 

139.715 

— 

128.498 





69.798 

29.913 

161.353 

— 

154.688 





70.747 

30.320 

189.946 

— 

180.770 





71.765 

30.757 

230.155 

— 

209.972 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

E c .m. 

(MeV) 

(7 

(mb) 

8(7 

(mb) 

(T Cal 

(mb) 





72.779 

31.191 

253.131 

— 

239.998 





73.787 

31.623 

281.308 

— 

270.560 





76.844 

32.933 

360.942 

— 

364.983 

32 S+ 25 Mg 

EvR 

authc 

i&L 

graph 

56.166 

24.634 

0.503 

— 

0.838 




191 

i 

57.260 

25.114 

1.326 

— 

1.912 



i 

^c.rr 

. 

58.239 

25.543 

3.110 

— 

3.864 





59.221 

25.974 

8.595 

— 

7.445 





60.198 

26.403 

15.425 

— 

13.384 





61.317 

26.894 

27.153 

— 

23.958 





62.251 

27.303 

44.288 

— 

36.215 





63.371 

27.795 

64.361 

— 

55.072 





64.350 

28.224 

88.311 

— 

74.991 





65.376 

28.673 

110.135 

— 

98.963 





66.309 

29.083 

139.904 

— 

123.170 





67.249 

29.495 

158.534 

— 

149.448 





68.360 

29.982 

205.340 

— 

182.536 





69.384 

30.432 

217.529 

— 

214.507 





70.361 

30.860 

271.148 

— 

245.956 





71.361 

31.299 

287.215 

— 

278.749 





72.336 

31.726 

319.140 

— 

311.033 





73.358 

32.175 

334.801 

— 

344.932 





74.388 

32.626 

390.375 

— 

378.913 

32 S+ 26 Mg 

EvR 

authc 

xaL 

graph 

55.502 

24.880 

2.025 

— 

3.689 




191 

i 

56.558 

25.354 

3.024 

— 

7.290 



i 

^c.rr 

. 

57.624 

25.832 

8.684 

— 

13.458 





58.654 

26.293 

14.995 

— 

22.571 





59.608 

26.721 

28.777 

— 

34.209 





60.727 

27.222 

49.779 

— 

51.909 





61.647 

27.635 

67.544 

— 

69.641 





62.648 

28.084 

98.177 

— 

91.912 





63.657 

28.536 

118.964 

— 

117.147 





64.613 

28.965 

151.115 

— 

143.283 





65.661 

29.434 

169.614 

— 

173.970 





66.658 

29.881 

207.431 

— 

204.792 





67.644 

30.323 

232.714 

— 

236.405 





68.704 

30.798 

266.113 

— 

271.311 





69.707 

31.248 

292.935 

— 

304.826 





70.665 

31.677 

331.732 

— 

337.075 





71.939 

32.249 

365.110 

— 

379.899 





72.709 

32.593 

409.633 

— 

405.555 





73.668 

33.024 

459.631 

— 

437.211 





74.702 

33.487 

473.325 

— 

470.775 

32 S+ 40 Ca 

EvR 

authc 

j>rs’ 

table 

80 

44.44 

65 

— 

64.917 




192 

i 

82.5 

45.83 

139 

— 

139.322 



Aab 

85 

47.22 

196 

— 

217.013 





87.5 

48.61 

300 

— 

290.268 





90 

50.00 

354 

— 

358.386 





97.5 

54.17 

535 

— 

535.804 





107.5 

59.72 

670 

— 

722.857 

32 S+ 48 Ca 

EvR 

authors’ 

graph 

59.924 

35.954 

7.839E - 4 

— 

0.003 




192 

i 

61.317 

36.790 

0.003 

— 

0.011 



J 

^7 


62.335 

37.401 

0.012 

— 

0.033 





63.356 

38.014 

0.042 

— 

0.093 





64.369 

38.621 

0.137 

— 

0.261 





65.375 

39.225 

0.425 

— 

0.708 





66.339 

39.803 

1.186 

— 

1.771 





67.354 

40.412 

3.105 

— 

4.354 





68.410 

41.046 

6.195 

— 

10.089 





69.378 

41.627 

14.016 

— 

19.708 





70.358 

42.215 

26.818 

— 

35.021 





71.362 

42.817 

39.079 

— 

57.024 





73.386 

44.031 

74.768 

— 

117.329 





75.367 

45.220 

116.012 

— 

186.927 





77.356 

46.414 

165.636 

— 

257.519 





79.406 

47.644 

208.541 

— 

326.901 





81.389 

48.833 

279.468 

— 

389.937 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

E-lab 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 





83.418 

50.051 

344.547 

— 

450.469 





85.415 

51.249 

374.615 

— 

506.406 





87.372 

52.423 

442.831 

— 

558.034 





89.414 

53.649 

481.559 

— 

608.776 

32 S+ 64 Ni 

EvR 

auth( 

nV table 

78.6 

52.4 

0.20 

0.05 

0.098 




182 


80.8 

53.9 

1.6 

0.9 

0.952 



Elab && 

C'c.m. 

82.7 

55.1 

6.6 

0.5 

4.510 





85.3 

56.9 

25 

3 

24.958 





86.7 

57.8 

43 

3 

45.305 





87.3 

58.2 

57 

4 

56.542 





89.8 

59.9 

78 

5 

116.637 





92.1 

61.4 

154 

10 

180.733 





94.8 

63.2 

234 

15 

262.675 





97.2 

64.8 

301 

18 

334.918 





99.8 

66.5 

327 

21 

408.359 





104.7 

69.8 

509 

36 

538.779 





109.8 

73.1 

690 

47 

654.117 

32 s+ 89 y 

EvR 

auth( 

)rs’ 

table 

99.00 

72.68 

0.06 

0.02 

0.151 




19 

] 

100.00 

73.42 

0.50 

0.07 

0.457 



E-lab 

IT 

S'c.m. 

101.00 

74.16 

1.7 

0.1 

1.317 





102.00 

74.89 

4.6 

0.2 

3.425 





103.00 

75.63 

10.7 

0.3 

8.007 





104.00 

76.36 

19.6 

0.3 

16.187 





105.00 

77.17 

33.6 

0.4 

30.448 





106.00 

77.83 

47.9 

0.5 

46.125 





107.00 

78.57 

66.4 

0.7 

67.483 





108.00 

79.30 

86.2 

0.9 

91.636 





109.00 

80.00 

109 

1 

116.817 





110.00 

80.78 

132 

1 

146.290 





111.00 

81.51 

157 

2 

174.514 





112.00 

82.25 

183 

2 

203.238 





113.00 

82.98 

205 

2 

231.358 





114.00 

83.72 

234 

2 

259.447 





115.00 

84.46 

261 

3 

287.010 





116.00 

85.20 

282 

3 

314.001 





117.00 

85.93 

309 

3 

340.053 





118.00 

86.67 

331 

3 

365.883 





120.00 

88.12 

378 

4 

414.850 





122.00 

89.60 

427 

4 

462.682 





124.00 

91.07 

468 

5 

508.157 

32 S+ 90 Zr 

EvR 

authors! 

table 

99.23 

73.2 

0.12 

0.03 

0.022 



[p7 


99.90 

73.7 

0.18 

0.04 

0.047 



E'c.m. 

100.58 

74.2 

0.31 

0.06 

0.100 





101.26 

74.7 

0.57 

0.10 

0.212 





101.94 

75.2 

1.09 

0.16 

0.444 





102.62 

75.7 

2.07 

0.25 

0.904 





103.29 

76.2 

3.66 

0.37 

1.781 





103.97 

76.7 

5.89 

0.41 

3.352 





104.65 

77.2 

10.58 

0.42 

5.975 





105.33 

77.7 

17.46 

0.35 

10.034 





106.00 

78.2 

23.41 

0.35 

15.859 





106.68 

78.7 

32.89 

0.34 

23.652 





107.36 

79.2 

40.22 

0.39 

33.466 





108.04 

79.7 

54.96 

0.55 

45.213 





108.72 

80.2 

63.69 

0.62 

58.713 





109.39 

80.7 

77.96 

0.80 

73.726 





110.07 

81.2 

91.59 

0.92 

89.986 





110.75 

81.7 

105.94 

1.10 

107.224 





111.43 

82.2 

122.84 

1.08 

125.185 





112.10 

82.7 

142.10 

1.37 

143.641 





112.78 

83.2 

143.85 

1.38 

162.397 





113.46 

83.7 

167.85 

1.25 

181.291 





114.14 

84.2 

189.70 

1.75 

200.200 





114.82 

84.7 

190.06 

1.64 

219.030 





115.49 

85.2 

224.93 

1.95 

237.713 





116.17 

85.7 

244.09 

2.02 

256.203 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

Elab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 




116.85 

86.2 

246.27 

2.81 

274.471 




117.53 

86.7 

277.99 

2.29 

292.498 




118.20 

87.2 

298.07 

2.85 

310.276 




118.88 

87.7 

309.41 

2.80 

327.799 




119.56 

88.2 

322.27 

3.07 

345.067 




120.24 

88.7 

342.70 

2.94 

362.083 




120.92 

89.2 

357.17 

2.84 

378.849 




121.59 

89.7 

363.05 

3.22 

395.369 




122.27 

90.2 

429.44 

3.58 

411.648 




122.95 

90.7 

442.29 

3.03 

427.689 




123.63 

91.2 

430.00 

3.37 

443.497 




124.98 

92.2 

535.48 

4.70 

474.431 




126.47 

93.3 

528.80 

3.93 

507.442 




127.69 

94.2 

582.98 

4.63 

533.687 




129.18 

95.3 

623.51 

4.00 

564.866 

32 S+ 94 Zr 

EvR 

authors’ table 

93.83 

70.0 

0.08 

0.02 

0.004 



@ 

94.50 

70.5 

0.14 

0.03 

0.008 



-Ec.m. 

95.17 

71.0 

0.30 

0.06 

0.018 




95.84 

71.5 

0.51 

0.09 

0.038 




96.51 

72.0 

0.92 

0.14 

0.078 




97.18 

72.5 

1.32 

0.16 

0.156 




97.85 

73.0 

2.42 

0.27 

0.306 




98.52 

73.5 

3.21 

0.30 

0.580 




99.33 

74.1 

4.82 

0.51 

1.192 




100.00 

74.6 

7.64 

0.63 

2.078 




100.67 

75.1 

11.00 

0.43 

3.477 




101.34 

75.6 

13.89 

0.35 

5.573 




102.01 

76.1 

18.86 

0.32 

8.558 




102.68 

76.6 

25.00 

0.23 

12.606 




103.35 

77.1 

30.50 

0.30 

17.854 




104.02 

77.6 

39.73 

0.31 

24.392 




104.69 

78.1 

46.01 

0.34 

32.253 




105.36 

78.6 

62.66 

0.51 

41.421 




106.03 

79.1 

67.44 

0.64 

51.840 




106.70 

79.6 

82.58 

0.64 

63.435 




107.50 

80.2 

91.87 

0.85 

78.772 




108.17 

80.7 

120.09 

1.06 

92.625 




108.84 

81.2 

120.47 

1.21 

107.341 




109.51 

81.7 

138.67 

1.33 

122.813 




110.18 

82.2 

152.07 

1.53 

138.934 




110.85 

82.7 

173.43 

1.62 

155.600 




111.52 

83.2 

191.05 

1.74 

172.710 




112.19 

83.7 

211.77 

1.98 

190.170 




112.86 

84.2 

205.49 

1.96 

207.891 




113.53 

84.7 

250.37 

1.96 

225.795 




114.20 

85.2 

261.45 

1.74 

243.808 




114.87 

85.7 

260.86 

2.11 

261.868 




115.54 

86.2 

291.18 

2.38 

279.920 




116.21 

86.7 

311.20 

2.61 

297.916 




116.89 

87.2 

323.80 

2.52 

315.818 




117.69 

87.8 

346.00 

2.61 

337.129 




118.36 

88.3 

387.17 

2.83 

354.717 




119.03 

88.8 

386.07 

2.88 

372.127 




119.70 

89.3 

404.10 

2.71 

389.345 




120.37 

89.8 

411.25 

3.69 

406.359 




121.04 

90.3 

436.50 

2.35 

423.161 




121.71 

90.8 

452.09 

3.39 

439.748 




122.38 

91.3 

512.76 

2.82 

456.114 




123.05 

91.8 

531.09 

4.13 

472.260 




123.05 

91.8 

534.23 

3.87 

472.260 




123.72 

92.3 

569.45 

2.95 

488.185 




125.06 

93.3 

607.63 

4.67 

519.379 




126.40 

94.3 

609.22 

3.03 

549.711 




127.88 

95.4 

649.90 

5.12 

582.110 




129.22 

96.4 

691.71 

3.18 

610.711 

32 S+ 96 Zr 

EvR 

authors’ table 

93.20 

69.9 

0.09 

0.02 

0.159 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 



fed 

93.87 

70.4 

0.23 

0.05 

0.290 



E'c.m. 

94.53 

70.9 

0.37 

0.07 

0.511 




95.20 

71.4 

0.69 

0.12 

0.872 




95.87 

71.9 

0.79 

0.12 

1.440 




96.67 

72.5 

1.94 

0.23 

2.516 




97.33 

73.0 

2.95 

0.30 

3.865 




98.13 

73.6 

5.53 

0.39 

6.195 




98.67 

74.0 

8.95 

0.36 

8.269 




99.47 

74.6 

13.12 

0.26 

12.287 




100.00 

75.0 

15.32 

0.23 

15.623 




100.93 

75.7 

20.18 

0.03 

22.827 




101.33 

76.0 

23.82 

0.03 

26.479 




102.27 

76.7 

31.81 

0.34 

36.371 




102.67 

77.0 

37.01 

0.31 

41.180 




103.60 

77.7 

46.28 

0.51 

53.646 




104.13 

78.1 

50.41 

0.43 

61.537 




104.93 

78.7 

66.85 

0.70 

74.362 




105.47 

79.1 

72.13 

0.66 

83.527 




106.27 

79.7 

90.53 

0.83 

98.163 




106.80 

80.1 

99.28 

0.85 

108.483 




107.73 

80.8 

117.57 

1.21 

127.519 




108.13 

81.1 

130.62 

1.09 

136.038 




109.07 

81.8 

145.06 

1.51 

156.694 




109.47 

82.1 

161.35 

1.34 

165.847 




110.40 

82.8 

179.30 

1.82 

187.839 




110.93 

83.2 

182.87 

1.85 

200.775 




111.73 

83.8 

231.63 

1.93 

220.606 




112.27 

84.2 

222.32 

1.83 

234.080 




113.07 

84.8 

231.95 

2.18 

254.629 




113.60 

85.2 

244.76 

1.78 

268.515 




114.40 

85.8 

282.11 

2.51 

289.571 




114.93 

86.2 

264.38 

2.37 

303.739 




115.87 

86.9 

313.05 

2.37 

328.715 




116.27 

87.2 

314.40 

2.44 

339.468 




117.33 

88.0 

338.00 

2.74 

368.236 




117.73 

88.3 

354.74 

2.11 

379.039 




118.53 

88.9 

393.91 

2.55 

400.634 




119.07 

89.3 

382.96 

3.02 

415.008 




119.87 

89.9 

424.93 

3.13 

436.508 




120.40 

90.3 

381.53 

2.95 

450.782 




121.20 

90.9 

448.78 

3.14 

472.084 




121.73 

91.3 

439.19 

3.38 

486.201 




122.67 

92.0 

510.25 

3.57 

510.716 




123.07 

92.3 

519.80 

4.10 

521.142 




124.00 

93.0 

505.50 

3.00 

545.264 




125.20 

93.9 

591.22 

4.33 

575.821 




126.67 

95.0 

601.59 

3.70 

612.420 




127.87 

95.9 

644.56 

7.76 

641.717 




129.47 

97.1 

683.96 

3.93 

679.841 

32 S+ 94 Mo 

EvR 

authors’ table 

102.01 

76.1 

0.029 

0.016 

0.013 



(l9^| 

102.68 

76.6 

0.72 

0.23 

0.028 



r^c.m. 

104.69 

78.1 

1.19 

0.42 

0.264 




106.16 

79.2 

2.54 

0.89 

1.202 




107.64 

80.3 

5.7 

1.9 

4.444 




109.65 

81.8 

15.1 

4.6 

17.063 




111.66 

83.3 

46 

14 

42.362 




114.61 

85.5 

98 

29 

99.391 




119.70 

89.3 

290 

87 

226.379 

32 S+ 96 Mo 

EvR 

authors’ table 

99.33 

74.5 

0.068 

0.030 

0.006 



|l9^| 

102.67 

77.0 

1.25 

0.47 

0.252 



Ec.m. 

104.67 

78.5 

3.6 

1.4 

1.757 




106.13 

79.6 

9.4 

3.6 

5.614 




107.73 

80.8 

15.0 

6.3 

15.118 




109.73 

82.3 

32 

12 

37.133 




111.73 

83.8 

79 

29 

69.991 




114.67 

86.0 

144 

54 

133.078 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

C7 

(mb) 

8(7 

(mb) 

(T cal 

(mb) 






119.73 

89.8 

483 

18 

262.390 

32 S+ 98 Mo 

EvR 

authc 

prs’ 

table 

97.63 

73.6 

0.004 

0.003 

0.044 




195 

] 

100.68 

75.9 

0.562 

0.054 

0.835 



i 

^c.rr 

. 

102.67 

77.4 

2.39 

0.21 

3.790 






104.66 

78.9 

8.74 

0.77 

12.098 






106.12 

80.0 

19.8 

1.7 

23.257 






107.71 

81.2 

35.5 

3.0 

40.968 






109.70 

82.7 

36.3 

3.2 

70.651 






111.69 

84.2 

104.4 

9.0 

107.554 






114.61 

86.4 

116 

10 

171.814 






119.65 

90.2 

347 

30 

299.279 

32 S+ 100 Mo 

EvR 

authc 

^rs’ table 

95.70 

72.5 

0.018 

0.003 

0.122 




195 


97.68 

74.0 

0.158 

0.012 

0.644 



E c .n 

. 

100.72 

76.3 

1.90 

0.15 

4.907 






102.70 

77.8 

3.70 

0.31 

13.189 






104.68 

79.3 

12.2 

1.0 

28.133 






106.13 

80.4 

22.3 

1.8 

43.962 






107.71 

81.6 

31.8 

2.9 

65.570 






109.69 

83.1 

45.8 

3.6 

98.338 






111.67 

84.6 

88.0 

7.3 

136.643 






114.71 

86.9 

141 

17 

203.882 






119.72 

90.7 

300 

24 

329.192 

32 S+ 100 Ru 

EvR 

authc 

:>rs’ table 

100.72 

76.3 

< 0.001 

— 

0.002 




195 


102.70 

77.8 

0.006 

0.007 

0.022 



i 

^c.rr 

. 

104.68 

79.3 

0.192 

0.079 

0.196 






106.13 

80.4 

0.61 

0.27 

0.830 






107.71 

81.6 

3.1 

1.1 

3.166 






109.69 

83.1 

10.4 

3.7 

11.411 






111.67 

84.6 

30 

10 

28.452 






114.71 

86.9 

65 

22 

71.965 






119.72 

90.7 

170 

58 

177.846 

32 S+ 101 Ru 

EvR 

authc 

prs’ 

table 

106.14 

80.6 

1.69 

0.37 

2.117 




195 

] 

107.72 

81.8 

5.03 

0.89 

6.356 



i 

^c.rr 

. 

109.69 

83.3 

11.0 

2.0 

17.989 






111.67 

84.8 

33.1 

5.8 

38.317 






114.70 

87.1 

67 

12 

85.085 






119.70 

90.9 

152 

26 

192.556 

32 S+ 102 Ru 

EvR 

authc 

~)rs’ table 

100.63 

76.6 

0.011 

0.003 

0.024 




195 


102.73 

78.2 

0.161 

0.030 

0.217 



i 

^c.rr 

. 

104.97 

79.9 

0.83 

0.14 

1.584 






106.15 

80.8 

3.14 

0.52 

3.768 






107.73 

82.0 

7.2 

1.2 

9.752 






109.70 

83.5 

16.7 

2.7 

24.060 






111.67 

85.0 

43.9 

7.2 

46.829 






114.69 

87.3 

86 

14 

96.243 






119.68 

91.1 

186 

31 

205.700 

32 S+ 103 Rh 

EvR 

authc 

pial 

table 

102.76 

78.4 

0.005 

0.003 

0.012 




195 

] 

104.72 

79.9 

0.154 

0.015 

0.106 



i 

^C. IT 

. 

106.17 

81.0 

0.528 

0.046 

0.457 






107.74 

82.2 

1.95 

0.15 

1.826 






109.70 

83.7 

8.97 

0.75 

7.225 






111.67 

85.2 

16.3 

1.6 

19.720 






114.68 

87.5 

47.2 

3.8 

55.382 






119.67 

91.3 

110.6 

8.3 

149.772 

32 S+ 104 Pd 

EvR 

authc 

p£Sl 

table 

104.62 

80.0 

< 0.002 

— 

0.003 




195 

] 

106.18 

81.2 

0.022 

0.011 

0.021 



i 

^c.rr 

. 

107.62 

82.3 

0.151 

0.062 

0.107 






109.72 

83.9 

1.23 

0.42 

0.909 






111.68 

85.4 

4.9 

1.7 

4.538 






114.68 

87.7 

22.5 

7.3 

23.666 






119.65 

91.5 

79 

26 

98.304 

32 S+ 104 Ru 

EvR 

authc 

prs’ 

table 

100.69 

77.0 

0.164 

0.037 

0.344 




195 

] 

102.65 

78.5 

0.97 

0.28 

1.604 



i 

^c.rr 

. 

104.62 

80.0 

3.76 

0.87 

5.581 






106.18 

81.2 

8.1 

1.8 

12.319 






107.62 

82.3 

15.7 

3.4 

22.120 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

Ec.m. 

(MeV) 

(7 

(mb) 

8(7 

(mb) 

a CB.l 

(mb) 






109.72 

83.9 

32.5 

7.4 

43.469 






111.68 

85.4 

61 

14 

70.502 






114.42 

87.5 

114 

26 

118.164 






119.65 

91.5 

201 

51 

232.571 

32 s+ 105 Pd 

EvR 

authc 

prs’ table 

106.21 

81.4 

0.076 

0.024 

0.061 




195 


109.73 

84.1 

2.20 

0.48 

1.905 




^c.rr 

. 

111.69 

85.6 

7.6 

1.6 

7.562 






114.69 

87.9 

27.1 

5.9 

31.015 






119.65 

91.7 

95 

21 

110.274 

32 S+ 106 Pd 

EvR 

authc 

^rs’ table 

104.67 

80.4 

0.008 

0.003 

0.023 




195 


106.23 

81.6 

0.118 

0.044 

0.129 



i 

^C.IT 

. 

107.67 

82.7 

0.60 

0.14 

0.539 






109.62 

84.2 

2.73 

0.62 

2.804 






111.70 

85.8 

11.5 

2.7 

10.560 






114.70 

88.1 

38.8 

8.0 

37.470 






119.64 

91.9 

121 

28 

120.832 

32 S+ 108 Pd 

EvR 

authc 

|>rs’ 

table 

102.67 

79.2 

0.008 

0.004 

0.018 




195 

] 

104.74 

80.8 

0.114 

0.039 

0.164 



i 

^c.rr 

. 

106.17 

81.9 

0.86 

0.31 

0.620 






107.72 

83.1 

2.28 

0.77 

2.168 






109.67 

84.6 

6.9 

2.4 

7.620 






111.74 

86.2 

21.5 

7.2 

20.567 






114.72 

88.5 

57 

19 

54.823 






119.65 

92.3 

148 

50 

145.100 

32 S+ 110 Pd 

EvR 

authc 

:>rs’ table 

100.69 

78.0 

0.006 

0.002 

0.018 




195 


102.63 

79.5 

0.050 

0.008 

0.128 



i 

^c.rr 

. 

104.69 

81.1 

0.492 

0.062 

0.778 






106.11 

82.2 

1.24 

0.17 

2.232 






107.66 

83.4 

3.59 

0.30 

5.879 






109.73 

85.0 

10.5 

1.3 

16.155 






111.66 

86.5 

21.8 

1.9 

33.023 






114.63 

88.8 

43 

11 

72.637 






119.67 

92.7 

123 

11 

169.951 

32 S+ 138 Ba 

EvRFF 

authc 

pral 

table 

122.2 

99.20 

0.5 

0.2 

1.490 




185 

] 

123.2 

100.01 

1.4 

0.2 

3.037 



^lab 

124.7 

101.23 

3.2 

0.5 

7.690 






127.2 

103.26 

11.9 

0.4 

25.546 






129.7 

105.29 

22 

0.5 

59.263 






132.2 

107.32 

47 

1.7 

106.990 






134.7 

109.34 

80 

5 

163.809 






139.7 

113.40 

191 

6 

286.092 






144.7 

117.46 

262 

10 

403.510 






149.7 

121.52 

398 

12 

511.183 






154.7 

125.58 

490 

30 

609.515 






159.7 

129.64 

538 

20 

699.424 






164.7 

133.70 

551 

25 

781.724 

32 S+ 154 Sm 

EvRFF 

authc 

j>rs’ 

table 

121.99 

101.0 

0.16 

0.03 

0.142 




196 

] 

124.52 

103.1 

0.76 

0.02 

0.936 



i 

^c.rr 

. 

127.06 

105.2 

2.4 

0.4 

4.208 






129.48 

107.2 

6.4 

1.0 

12.519 






132.01 

109.3 

15 

2 

28.980 






134.55 

111.4 

26 

4 

54.684 






139.50 

115.5 

80 

8 

127.020 






146.99 

121.7 

176 

18 

276.694 






154.48 

127.9 

305 

31 

450.401 

32g_|_182 w 

FF 

authc 

rs’ 

graph 

144.472 

122.868 

0.219 

— 

0.834 




197 

] 

146.807 

124.855 

2.213 

— 

3.454 



J 

^c.rr 

. 

149.345 

127.013 

8.427 

— 

11.088 






151.376 

128.740 

17.902 

— 

22.106 






154.591 

131.474 

39.262 

— 

50.310 






157.467 

133.921 

74.221 

— 

85.190 






159.498 

135.648 

103.135 

— 

114.563 






164.236 

139.677 

168.046 

— 

195.673 






166.655 

141.734 

186.240 

— 

242.445 






169.989 

144.570 

262.429 

— 

310.948 






175.268 

149.060 

408.292 

— 

424.908 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

Ec.m. 

(MeV) 

a 

(mb) 

5cr 

(mb) 

(T Cal 

(mb) 




179.973 

153.061 

512.138 

— 

528.060 




191.818 

163.135 

696.709 

— 

775.557 




194.864 

165.725 

619.942 

— 

834.457 




200.279 

170.330 

852.364 

— 

933.664 

32 s+ 184 w 

FF 

authors’ table 

139.46 

118.8 

0.04 

— 

0.031 



|l9g[] 

144.51 

123.1 

2.35 

— 

1.398 



-C/c.m. 

149.44 

127.3 

22.97 

— 

14.504 




154.37 

131.5 

81.01 

— 

54.378 




159.42 

135.8 

132.27 

— 

122.772 




165.64 

141.1 

189.33 

— 

234.703 




169.51 

144.4 

237.06 

— 

314.335 

32 S+ 208 Pb 

FF 

authors’ graph 

160.852 

139.405 

9.367 

— 

6.179 



(l99p 

161.868 

140.286 

14.128 

— 

9.462 



Ec.m. 

162.926 

141.202 

19.988 

— 

14.137 




163.983 

142.118 

26.215 

— 

20.283 




164.958 

142.964 

34.272 

— 

27.360 




165.894 

143.774 

43.794 

— 

35.465 




166.910 

144.655 

56.247 

— 

45.764 




167.845 

145.466 

68.333 

— 

56.555 




168.536 

146.065 

78.222 

— 

65.301 




168.984 

146.452 

83.715 

— 

71.292 




169.797 

147.157 

96.534 

— 

82.818 




169.959 

147.298 

99.098 

— 

85.218 




170.569 

147.827 

109.719 

— 

94.482 




170.935 

148.144 

115.945 

— 

100.233 




171.830 

148.919 

132.060 

— 

114.861 




172.521 

149.518 

144.512 

— 

126.673 




173.903 

150.716 

167.586 

— 

151.449 




174.554 

151.280 

180.038 

— 

163.565 




175.814 

152.372 

200.548 

— 

187.711 




176.505 

152.971 

213.366 

— 

201.259 




176.952 

153.359 

218.128 

— 

210.119 




177.928 

154.204 

238.637 

— 

229.653 




178.497 

154.698 

247.793 

— 

241.148 




179.880 

155.896 

277.826 

— 

269.255 




180.612 

156.530 

281.854 

— 

284.190 




181.953 

157.693 

308.590 

— 

311.559 




183.864 

159.349 

333.495 

— 

350.286 




184.921 

160.265 

365.358 

— 

371.485 




187.605 

162.591 

404.913 

— 

424.301 




190.735 

165.304 

473.401 

— 

483.771 




201.753 

174.853 

633.084 

— 

673.146 




211.755 

183.521 

765.665 

— 

819.853 

33 S+9°Zr 

EvR 

authors’ table 

101.68 

74.4 

0.079 

0.049 

0.185 



j20o[| 

102.64 

75.1 

0.171 

0.094 

0.532 



Ec.m. 

103.73 

75.9 

0.49 

0.19 

1.652 




105.64 

77.3 

3.70 

0.74 

8.825 




107.69 

78.8 

26.2 

5.0 

31.249 




109.61 

80.2 

43.5 

7.8 

68.050 




111.66 

81.7 

108 

19 

119.286 




115.62 

84.6 

187 

33 

229.468 




119.58 

87.5 

312 

56 

335.499 




122.59 

89.7 

312 

56 

410.253 




125.60 

91.9 

423 

76 

480.315 




128.60 

94.1 

553 

100 

546.052 




131.61 

96.3 

725 

130 

607.801 

33 S+ 91 Zr 

EvR 

authors’ table 

100.70 

73.9 

0.062 

0.024 

0.037 



poop 

101.65 

74.6 

0.235 

0.061 

0.113 



-E'c.m. 

102.61 

75.3 

0.85 

0.20 

0.337 




103.15 

75.7 

1.14 

0.40 

0.622 




103.70 

76.1 

2.18 

0.57 

1.132 




105.74 

77.6 

11.7 

2.3 

8.030 




107.24 

78.7 

26.6 

5.9 

22.331 




109.69 

80.5 

58.2 

11.6 

65.075 




110.92 

81.4 

107 

21 

93.401 




111.60 

81.9 

122 

22 

110.490 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

-^lab 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 





115.69 

84.9 

218 

39 

222.032 





118.82 

87.2 

371 

67 

307.545 





122.64 

90.0 

322 

58 

405.274 





125.64 

92.2 

407 

73 

476.734 





127.68 

93.7 

518 

93 

522.925 





130.81 

96.0 

643 

116 

590.037 

33 S+ 92 Zr 

EvR 

authors’ table 

98.64 

72.6 

0.049 

0.020 

0.024 




201 

1 

99.73 

73.4 

0.129 

0.036 

0.084 



i 

7- 

^c.rr 


100.68 

74.1 

0.56 

0.12 

0.246 





101.63 

74.8 

1.71 

0.36 

0.684 





102.58 

75.5 

3.63 

0.69 

1.764 





103.67 

76.3 

7.4 

1.4 

4.594 





105.57 

77.7 

19.9 

3.8 

16.939 





107.61 

79.2 

51.3 

9.7 

43.767 





109.65 

80.7 

77.9 

15.0 

83.389 





111.68 

82.2 

131 

25 

132.040 





115.62 

85.1 

226 

41 

237.565 





119.70 

88.1 

368 

66 

346.745 





122.69 

90.3 

339 

61 

422.200 





125.68 

92.5 

361 

65 

493.147 





128.67 

94.7 

528 

95 

559.780 





131.66 

96.9 

686 

123 

622.405 

34 S+ 24 Mg 

EvR 

authc 

xaL 

graph 

58.881 

24.365 

0.280 

— 

0.601 




191 

i 

59.782 

24.737 

0.547 

— 

1.154 



i 

^c.rr 

. 

61.800 

25.573 

2.181 

— 

4.559 





63.897 

26.440 

11.959 

— 

15.138 





65.913 

27.275 

36.754 

— 

36.428 





66.922 

27.692 

58.592 

— 

51.606 





67.955 

28.119 

84.221 

— 

70.086 





69.963 

28.950 

136.602 

— 

113.483 





71.975 

29.783 

212.275 

— 

164.895 





73.999 

30.620 

297.305 

— 

222.235 





76.056 

31.472 

326.915 

— 

284.001 

34 S+ 25 Mg 

EvR 

authc 

xsL 

graph 

58.644 

24.849 

0.579 

— 

1.753 




191 

i 

59.574 

25.243 

1.941 

— 

3.388 



i 

^c.rr 

. 

60.632 

25.691 

4.263 

— 

6.827 





61.623 

26.112 

9.763 

— 

12.360 





62.661 

26.551 

18.996 

— 

21.316 





63.634 

26.964 

32.161 

— 

33.074 





64.701 

27.416 

54.471 

— 

49.824 





65.647 

27.817 

86.092 

— 

67.871 





66.631 

28.234 

104.135 

— 

89.569 





67.630 

28.657 

139.742 

— 

114.251 





68.613 

29.073 

168.926 

— 

140.804 





69.675 

29.523 

190.625 

— 

171.541 





70.659 

29.940 

226.536 

— 

201.524 





71.677 

30.372 

228.555 

— 

233.675 





72.293 

30.633 

260.135 

— 

253.529 





72.743 

30.823 

278.725 

— 

268.173 





73.688 

31.224 

293.655 

— 

299.182 





74.749 

31.673 

342.966 

— 

334.196 





75.622 

32.043 

380.455 

— 

362.951 

34 S+ 26 Mg 

EvR 

authc 

is’ 

graph 

56.464 

24.468 

0.277 

— 

1.125 




191 

i 

57.546 

24.937 

1.171 

— 

2.527 



i 

^c.rr 

. 

58.580 

25.385 

3.303 

— 

5.253 





59.597 

25.825 

4.916 

— 

10.168 





59.549 

25.804 

8.112 

— 

9.869 





60.634 

26.275 

16.901 

— 

18.442 





61.619 

26.702 

27.901 

— 

30.007 





61.636 

26.709 

34.335 

— 

30.236 





63.659 

27.586 

75.994 

— 

66.114 





65.707 

28.473 

139.135 

— 

116.934 





66.699 

28.903 

169.758 

— 

145.625 





67.690 

29.332 

196.546 

— 

176.300 





68.841 

29.831 

254.722 

— 

213.860 





69.770 

30.234 

277.746 

— 

245.176 
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Table ^ (continued) 


Reaction 

Detected particles Data obtained 

-^lab 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 





70.992 

30.763 

330.045 

— 

287.245 





72.054 

31.223 

366.136 

— 

324.127 





73.067 

31.662 

406.146 

— 

359.226 





74.739 

32.387 

413.166 

— 

416.472 





74.207 

32.156 

474.446 

— 

398.413 





75.234 

32.601 

512.711 

— 

433.131 





77.334 

33.511 

554.237 

— 

501.978 

34 s+ 89 y 

EvR 

auth( 

prsl 

table 

100.00 

72.23 

0.03 

0.02 

0.153 




19-1 


101.00 

72.95 

0.18 

0.02 

0.465 



-^lab 

& 

5c.m. 

102.00 

73.67 

0.73 

0.06 

1.337 





103.00 

74.40 

3.0 

0.1 

3.560 





104.00 

75.12 

00 

oo 

0.2 

8.271 





105.00 

75.84 

19.9 

0.4 

16.759 





106.00 

76.57 

35.2 

0.5 

30.009 





107.00 

77.29 

53.6 

0.5 

47.658 





107.50 

77.66 

63.3 

0.6 

58.316 





108.00 

78.02 

75.5 

0.8 

69.579 





108.50 

78.38 

85.3 

0.8 

81.606 





109.00 

78.74 

97.8 

1.0 

94.275 





109.50 

79.10 

107 

1 

107.470 





110.00 

79.46 

121 

1 

121.077 





110.50 

79.82 

132 

1 

134.995 





111.00 

80.18 

146 

1 

149.132 





111.50 

80.55 

159 

1 

163.808 





112.00 

80.93 

172 

2 

178.959 





112.50 

81.27 

183 

2 

192.530 





113.00 

81.63 

196 

2 

206.872 





113.50 

82.00 

208 

2 

221.548 





114.00 

82.36 

223 

2 

235.738 





114.50 

82.72 

238 

2 

249.820 





115.00 

83.08 

246 

2 

263.780 





115.50 

83.44 

262 

3 

277.608 





116.00 

83.80 

273 

3 

291.299 





117.00 

84.53 

300 

3 

318.625 





118.00 

85.25 

322 

3 

344.997 





120.00 

86.70 

375 

4 

396.389 





123.00 

88.88 

444 

4 

469.530 





124.00 

89.60 

464 

5 

492.658 





126.00 

91.05 

505 

5 

537.768 

34 S+ 168 Er 

EvRFF 

authc 

~)rs’ 

table 

133.69 

111.19 

0.19 

0.1 

0.398 




201 


134.69 

112.02 

0.36 

0.2 

0.902 



Eq . m 

. 

135.69 

112.85 

0.69 

0.3 

1.873 





136.69 

113.68 

1.21 

0.1 

3.562 





137.68 

114.51 

2.28 

0.09 

6.209 





138.69 

115.35 

3.93 

0.2 

10.016 





139.69 

116.18 

6.43 

0.2 

15.019 





140.69 

117.01 

9.94 

0.2 

21.585 





141.71 

117.86 

14.7 

0.3 

29.994 





142.73 

118.71 

20.0 

0.3 

39.642 





143.70 

119.51 

26.9 

0.4 

49.867 





144.69 

120.34 

34.2 

0.6 

61.896 





145.69 

121.17 

43.4 

0.5 

75.059 





146.69 

122.00 

53.8 

0.8 

89.155 





147.70 

122.84 

65.9 

0.6 

104.632 





148.70 

123.67 

79.5 

1.0 

121.003 





149.70 

124.50 

94.2 

0.9 

138.117 





150.69 

125.33 

110 

1 

156.114 





151.70 

126.17 

128 

1 

175.287 





152.70 

127.00 

144 

2 

194.849 





153.70 

127.83 

164 

2 

215.003 





154.75 

128.70 

184 

2 

236.916 





155.70 

129.49 

205 

2 

257.298 





156.69 

130.32 

228 

2 

279.062 





157.70 

131.16 

246 

3 

301.588 





158.70 

131.99 

268 

3 

324.254 





159.70 

132.82 

290 

3 

347.119 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

(7 

(mb) 

5a 

(mb) 

o- cal 

(mb) 






160.71 

133.66 

307 

3 

370.519 






161.71 

134.49 

333 

3 

393.914 






163.70 

136.15 

375 

4 

440.956 






165.70 

137.81 

414 

4 

488.327 






167.71 

139.48 

449 

5 

535.854 






169.70 

141.14 

488 

5 

582.826 






171.71 

142.81 

523 

5 

629.554 






173.71 

144.47 

554 

6 

675.298 






175.72 

146.14 

582 

6 

720.524 






179.72 

149.47 

650 

7 

807.851 






183.72 

152.80 

707 

7 

891.070 






187.72 

156.12 

744 

7 

969.785 






191.72 

159.45 

790 

8 

1044.487 






195.72 

162.78 

849 

9 

1115.061 

35 Cl+ 24 Mg 

EvR 

authc 

u-s’ 

table 

64.41 

26.2 

0.8 

— 

1.771 




202 

i 

65.88 

26.8 

1.7 

— 

4.544 



i 

^c.ir 

. 

67.36 

27.4 

3.8 

— 

10.401 






68.83 

28.0 

7.7 

— 

20.844 






70.31 

28.6 

24.8 

— 

36.725 






72.03 

29.3 

39.5 

— 

62.101 






73.26 

29.8 

50.1 

— 

84.352 






74.98 

30.5 

80.5 

— 

120.503 






77.19 

31.4 

124.2 

— 

173.959 






79.16 

32.2 

216.2 

— 

226.366 






83.34 

33.9 

343.0 

— 

346.196 






88.25 

35.9 

462.9 

— 

489.608 

35 Cl+ 25 Mg 

EvR 

authc 

^rs’ table 

65.52 

27.3 

5.4 

— 

11.102 




202 


66.96 

27.9 

11.2 

— 

22.543 



i 

^c.rr 

. 

68.64 

28.6 

21.2 

— 

43.547 






70.08 

29.2 

29.8 

— 

68.021 






71.52 

29.8 

68.0 

— 

97.826 






72.96 

30.4 

99.6 

— 

132.163 






74.64 

31.1 

110.3 

— 

176.820 






76.08 

31.7 

146.7 

— 

218.082 






78.00 

32.5 

216.2 

— 

275.972 






79.92 

33.3 

270.9 

— 

335.656 






84.00 

35.0 

378.3 

— 

462.627 






89.04 

37.1 

515.8 

— 

610.335 

35 Cl+ 26 Mg 

EvR 

authors’ table 

65.22 

27.8 

15.1 

— 

26.731 




202 

i 

66.87 

28.5 

31.3 

— 

49.886 



i 

b — 

J C.1T 


68.27 

29.1 

44.1 

— 

76.276 






69.68 

29.7 

66.8 

— 

107.980 






71.32 

30.4 

98.7 

— 

150.538 






72.73 

31.0 

132.5 

— 

190.765 






74.37 

31.7 

152.5 

— 

240.851 






75.78 

32.3 

170.8 

— 

285.569 






77.89 

33.2 

236.0 

— 

354.140 






79.77 

34.0 

287.9 

— 

415.221 






83.76 

35.7 

389.2 

— 

540.978 






88.92 

37.9 

515.9 

— 

689.336 

35 C1+ 27 A1 

EvRFF 

authc 

^rs’ table 

69.81 

30.4 

15.9 

2.4 

27.640 




202 


70.73 

30.8 

32.4 

3.9 

37.856 



i 

^c.rr 

. 

74.63 

32.5 

128 

9 

99.928 






89.79 

39.1 

450 

23 

493.603 






99.66 

43.4 

637 

32 

756.472 






119.64 

52.1 

920 

46 

1155.303 






129.74 

56.5 

1107 

55 

1299.477 






144.44 

62.9 

1206 

60 

1462.417 






159.36 

69.4 

1140 

57 

1586.792 






164.41 

71.6 

1170 

117 

1621.685 






169.47 

73.8 

1200 

120 

1653.525 

35 Cl+ 54 Cr 

EvR 

authc 


graph 

85.866 

52.098 

13.744 

— 

31.227 




204 

i 

87.730 

53.230 

35.243 

— 

61.920 



i 

^c.ir 

. 

88.781 

53.867 

64.538 

— 

83.629 






89.793 

54.481 

98.708 

— 

107.084 






91.738 

55.661 

145.638 

— 

157.817 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

Ec.m. 

(MeV) 

a 

(mb) 

5cr 

(mb) 

(T Cal 

(mb) 





93.762 

56.889 

210.272 

— 

216.149 





95.903 

58.188 

268.617 

— 

281.090 





97.965 

59.439 

358.297 

— 

344.555 





99.950 

60.644 

416.794 

— 

404.952 





104.075 

63.147 

491.871 

— 

524.864 





111.897 

67.892 

680.155 

— 

725.009 





115.906 

70.325 

637.462 

— 

814.445 





117.929 

71.552 

506.254 

— 

856.594 





119.952 

72.780 

715.326 

— 

896.887 





121.977 

74.009 

457.690 

— 

935.452 





125.091 

75.898 

419.806 

— 

991.559 





130.188 

78.991 

360.885 

— 

1075.783 

35 Cl+ 52 Cr 

EvR 

authc 

pl_ 

graph 

88.847 

53.104 

7.834 

— 

23.039 




204 

i 

89.670 

53.596 

17.318 

— 

35.886 



i 

^c.ir 

. 

90.756 

54.245 

27.657 

— 

57.762 





93.653 

55.976 

113.320 

— 

135.022 





95.661 

57.176 

184.258 

— 

195.551 





97.767 

58.435 

254.784 

— 

258.968 





99.742 

59.616 

348.102 

— 

316.289 





103.889 

62.095 

458.777 

— 

428.101 





107.971 

64.534 

562.626 

— 

527.394 





109.946 

65.715 

569.419 

— 

571.997 





111.888 

66.876 

597.426 

— 

613.853 





115.838 

69.236 

649.791 

— 

693.318 





119.788 

71.597 

653.702 

— 

765.908 





123.902 

74.056 

579.764 

— 

835.009 





127.984 

76.496 

529.853 

— 

897.697 





130.025 

77.716 

569.419 

— 

927.041 

35 C1+ 51 V 

EvR 

authc 

rsL 

graph 

82.880 

49.150 

3.537 

— 

2.188 




201 

i 

83.875 

49.740 

7.096 

— 

5.320 



i 

^c.rr 

. 

84.970 

50.389 

13.568 

— 

12.634 





85.998 

50.999 

26.572 

— 

24.796 





87.889 

52.120 

65.370 

— 

61.633 





90.012 

53.379 

117.004 

— 

119.618 





91.970 

54.540 

175.970 

— 

180.129 





93.927 

55.701 

249.236 

— 

241.504 





95.917 

56.881 

303.824 

— 

302.044 





99.898 

59.242 

407.696 

— 

414.643 





103.846 

61.583 

468.041 

— 

515.447 





107.927 

64.003 

518.314 

— 

609.633 





111.974 

66.403 

496.991 

— 

694.249 





115.889 

68.725 

488.123 

— 

768.740 





119.936 

71.125 

446.101 

— 

839.020 





124.979 

74.115 

432.913 

— 

918.125 





130.022 

77.106 

488.123 

— 

988.985 





135.031 

80.077 

330.455 

— 

1052.228 

35 Cl+ 50 Ti 

EvR 

authc 


graph 

80.812 

47.536 

10.192 

— 

4.918 




201 

i 

81.748 

48.087 

21.972 

— 

10.654 



i 

^c.rr 

. 

82.818 

48.717 

39.803 

— 

22.515 





83.788 

49.287 

60.949 

— 

38.945 





84.825 

49.897 

97.920 

— 

62.135 





85.862 

50.507 

150.846 

— 

89.986 





87.634 

51.550 

218.843 

— 

144.320 





89.842 

52.848 

288.422 

— 

216.166 





91.915 

54.068 

333.106 

— 

282.544 





93.889 

55.229 

394.059 

— 

342.885 





95.962 

56.448 

444.314 

— 

402.991 





96.899 

56.999 

535.167 

— 

429.059 





97.902 

57.590 

457.849 

— 

456.273 





99.876 

58.750 

510.079 

— 

507.733 





103.789 

61.052 

629.306 

— 

602.306 





106.799 

62.823 

672.253 

— 

668.948 





107.769 

63.393 

740.007 

— 

689.384 





111.882 

65.813 

660.258 

— 

770.916 





115.963 

68.213 

629.306 

— 

844.292 





116.899 

68.764 

621.798 

— 

860.174 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

C7 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 






119.976 

70.574 

614.380 

— 

910.020 






126.766 

74.568 

516.239 

— 

1008.578 

35 Cl+ 54 Fe 

EvR 

authors’ 

graph 

91.804 

55.701 

1.458 

— 

2.741 




20 J 

i 

92.797 

56.304 

2.945 

— 

6.371 



Ec.ir 

. 

93.905 

56.976 

7.969 

— 

14.299 






94.825 

57.534 

12.816 

— 

24.866 






95.851 

58.157 

24.431 

— 

41.109 






97.905 

59.403 

61.015 

— 

85.446 






99.851 

60.584 

85.303 

— 

136.818 






101.986 

61.879 

181.531 

— 

197.133 






103.932 

63.060 

246.292 

— 

252.104 






105.689 

64.126 

329.185 

— 

300.297 






109.823 

66.634 

404.104 

— 

406.516 






113.932 

69.127 

451.108 

— 

502.325 






117.904 

71.537 

483.826 

— 

586.681 






121.904 

73.964 

588.029 

— 

664.355 






125.849 

76.358 

588.022 

— 

734.592 






127.931 

77.621 

673.034 

— 

769.319 






130.011 

78.883 

633.838 

— 

802.528 






134.985 

81.901 

640.202 

— 

876.353 

35 Cl+ 58 Ni 

EvR 

authc 

^rs’ table 

96.69 

60.3 

6.7 

1.3 

7.134 




203 


97.17 

60.6 

10.0 

2.5 

10.191 



i 

^c.ir 

. 

97.65 

60.9 

18.5 

2.8 

14.136 






98.61 

61.5 

31.8 

4.8 

24.920 






99.57 

62.1 

46.9 

4.7 

39.581 






104.71 

65.3 

143 

7 

161.894 






109.68 

68.4 

271 

14 

297.525 






119.62 

74.6 

454 

23 

532.304 






139.66 

87.1 

781 

39 

876.116 

35 Cl+ 60 Ni 

EvR 

authc 

prsl 

table 

93.73 

59.2 

8.0 

2.0 

3.155 




203 

i 

94.21 

59.5 

13.1 

3.3 

4.792 



i 

^c.rr 

. 

94.68 

59.8 

20.0 

3.0 

7.086 






95.79 

60.5 

31.0 

4.7 

15.681 






97.22 

61.4 

47.2 

7.1 

34.391 






98.80 

62.4 

68.0 

6.8 

64.714 






104.66 

66.1 

210 

15 

222.315 






129.20 

81.6 

680 

34 

778.332 

35 Cl+ 62 Ni 

EvRFF 

authc 

^rs’ table 

92.62 

59.2 

16.1 

3.2 

10.103 




202 


93.71 

59.9 

27.6 

5.5 

20.007 



i 

^c.rr 

. 

94.65 

60.5 

37.3 

5.6 

32.125 






95.28 

60.9 

47.6 

4.8 

42.015 






96.53 

61.7 

64.9 

6.5 

65.750 






97.63 

62.4 

89 

8.9 

90.251 






99.66 

63.7 

136 

7 

142.637 






104.67 

66.9 

268 

13 

288.259 






109.67 

70.1 

401 

20 

430.527 






119.69 

76.5 

585 

29 

673.649 






139.71 

89.3 

929 

46 

1027.417 






144.56 

92.4 

980 

49 

1093.590 






159.58 

102.0 

1058 

70 

1263.339 






164.59 

105.2 

1179 

84 

1309.987 






169.59 

108.4 

1231 

100 

1352.419 

35 Cl+ 64 Ni 

EvR 

authc 

~>rs’ table 

90.65 

58.6 

13.2 

2.6 

11.302 




203 


91.58 

59.2 

23.1 

4.6 

19.287 



i 

^c.ir 

. 

92.66 

59.9 

35.6 

5.3 

32.378 






93.59 

60.5 

54.7 

5.5 

46.802 






94.67 

61.2 

66.0 

6.6 

67.071 






95.60 

61.8 

89.3 

8.9 

87.055 






98.69 

63.8 

152 

11 

166.552 






104.57 

67.6 

328 

16 

338.965 






129.63 

83.8 

816 

41 

910.294 

35 Cl+ 90 Zr 

EvR 

authc 

prs’ 

table 

119.44 

86.0 

86 

13 

106.621 




203 

i 

122.36 

88.1 

129 

13 

178.934 



i 

^c.ir 

. 

124.44 

89.6 

190 

13 

233.517 






129.58 

93.3 

286 

20 

365.775 






136.39 

98.2 

478 

33 

524.213 
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Table 


(continued) 


Reaction 


35 Cl+ 92 Zr 


36 S+ 48 Ca 


36 S+ 64 Ni 


Detected particles 


EvR 


EvR 


EvR 


Data obtained 


auth or st able 
Ec.m. 


authors’ table 
20tj, |206j 


aut.h orsM ;able 

-Ec.m. 


^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5cr 

(mb) 

(T Cal 

(mb) 

143.47 

103.3 

576 

29 

668.431 

164.44 

118.4 

850 

43 

999.512 

106.46 

77.12 

0.21 

0.04 

0.207 

107.33 

77.75 

0.66 

0.1 

0.508 

108.47 

78.58 

1.68 

0.1 

1.503 

109.30 

79.18 

3.15 

0.2 

3.021 

110.48 

80.03 

5.97 

0.3 

7.094 

111.28 

80.61 

10.9 

0.3 

11.615 

112.46 

81.47 

17.7 

0.4 

21.436 

113.28 

82.06 

26.6 

0.3 

30.428 

114.47 

82.92 

42.6 

0.6 

46.691 

115.29 

83.52 

55.4 

0.5 

60.091 

116.47 

84.37 

76.4 

0.9 

81.645 

117.35 

85.01 

94.7 

0.7 

99.616 

118.48 

85.83 

118 

1 

124.474 

119.28 

86.41 

135 

1 

143.087 

120.66 

87.41 

165 

1 

176.711 

122.49 

88.73 

207 

1 

223.070 

124.49 

90.18 

254 

2 

275.149 

126.30 

91.49 

298 

2 

322.180 

130.31 

94.40 

376 

2 

423.588 

134.32 

97.30 

459 

3 

518.247 

64.52 

36.87 

0.00062 

0.00035 

0.008 

65.43 

37.39 

0.0025 

0.0006 

0.020 

66.33 

37.90 

0.0088 

0.0020 

0.049 

67.22 

38.41 

0.0296 

0.0042 

0.123 

68.13 

38.93 

0.104 

0.014 

0.313 

69.02 

39.44 

0.333 

0.025 

0.779 

69.91 

39.95 

1.107 

0.077 

1.920 

70.80 

40.46 

3.333 

0.219 

4.605 

71.70 

40.97 

8.571 

0.538 

10.463 

72.57 

41.47 

16.61 

0.76 

21.433 

73.48 

41.99 

35.47 

1.48 

40.034 

74.38 

42.50 

60.79 

2.56 

65.217 

75.25 

43.00 

83.83 

2.20 

94.742 

76.16 

43.52 

124.6 

3.1 

128.146 

77.03 

44.02 

150.9 

3.9 

161.125 

78.84 

45.05 

213.3 

5.2 

228.131 

82.43 

47.10 

323.1 

8.2 

351.777 

85.44 

48.82 

423.1 

7.7 

445.386 

88.43 

50.53 

533.4 

7.2 

530.356 

91.42 

52.24 

612.2 

9.7 

608.177 

94.43 

53.96 

699.0 

13.4 

680.034 

97.42 

55.67 

799.6 

14.8 

745.768 

100.43 

57.39 

840.4 

14.7 

806.736 

103.42 

59.10 

915.2 

11.3 

862.737 

106.42 

60.81 

972.7 

12.1 

914.577 

80.67 

51.63 

0.0028 

0.0013 

0.009 

81.17 

51.95 

0.0070 

0.0016 

0.016 

81.67 

52.27 

0.013 

0.002 

0.027 

82.17 

52.59 

0.031 

0.005 

0.048 

82.67 

52.91 

0.063 

0.008 

0.084 

83.17 

53.23 

0.158 

0.016 

0.147 

83.67 

53.55 

0.323 

0.032 

0.257 

84.17 

53.87 

0.639 

0.055 

0.446 

85.17 

54.51 

2.01 

0.12 

1.318 

86.06 

55.08 

6.41 

0.29 

3.287 

87.06 

55.72 

17.14 

0.43 

8.251 

88.67 

56.75 

35.06 

1.22 

26.253 

89.67 

57.39 

71.56 

2.09 

44.563 

90.67 

58.03 

92.48 

2.05 

67.729 

92.38 

59.12 

139.1 

2.8 

115.419 

94.38 

60.40 

201.0 

4.4 

178.615 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 




96.27 

61.61 

259.4 

3.9 

240.146 




98.38 

62.96 

312.0 

5.9 

307.316 




100.47 

64.30 

379.7 

6.3 

371.054 




102.56 

65.64 

446.5 

3.9 

431.586 




107.47 

68.78 

548.3 

9.6 

561.621 




110.47 

70.70 

590.3 

8.9 

633.790 




119.47 

76.46 

672.4 

13.3 

822.240 




129.47 

82.86 

788.9 

35.9 

991.680 

36 S+ 90 Zr 

EvR 

authors’ table 

103.18 

73.7 

0.090 

0.021 

0.190 



M 

103.88 

74.2 

0.18 

0.05 

0.414 



b — v 

104.58 

74.7 

0.88 

0.07 

0.881 




105.28 

75.2 

2.28 

0.16 

1.802 




105.98 

75.7 

4.85 

0.27 

3.502 




106.68 

76.2 

9.12 

0.30 

6.400 




107.38 

76.7 

17.4 

0.77 

10.939 




108.08 

77.2 

27.3 

0.70 

17.480 




108.78 

77.7 

42.5 

1.0 

26.223 




109.48 

78.2 

61.9 

1.2 

37.182 




110.18 

78.7 

80.8 

1.6 

50.219 




110.88 

79.2 

97.5 

1.9 

65.096 




111.58 

79.7 

117.0 

2.2 

81.523 




112.28 

80.2 

140.2 

3.8 

99.187 




112.98 

80.7 

161.5 

3.0 

117.787 




113.68 

81.2 

176.5 

3.4 

137.043 




114.38 

81.7 

207.5 

4.1 

156.714 




115.08 

82.2 

223.1 

4.2 

176.601 




115.78 

82.7 

251.5 

4.8 

196.549 




116.48 

83.2 

273.4 

5.3 

216.440 




117.18 

83.7 

299.6 

5.5 

236.191 




117.88 

84.2 

317.6 

4.8 

255.744 




118.58 

84.7 

357.4 

5.4 

275.064 




119.14 

85.1 

367.6 

4.7 

290.336 




119.98 

85.7 

392.2 

5.2 

312.923 




120.68 

86.2 

411.5 

5.8 

331.448 




121.38 

86.7 

425.1 

6.4 

349.700 




122.08 

87.2 

469.7 

5.0 

367.681 

36 S+ 96 Zr 

EvR 

authors’ table 

97.76 

71.1 

0.067 

0.011 

0.045 



M 

98.45 

71.6 

0.22 

0.05 

0.104 



b — v 

J-'c.m. 

99.14 

72.1 

0.27 

0.05 

0.238 




99.83 

72.6 

1.45 

0.10 

0.529 




100.51 

73.1 

3.88 

0.16 

1.121 




101.20 

73.6 

9.65 

0.31 

2.231 




102.03 

74.2 

16.6 

0.44 

4.617 




102.71 

74.7 

26.4 

0.65 

7.797 




103.40 

75.2 

35.3 

0.80 

12.284 




104.09 

75.7 

47.4 

1.0 

18.161 




104.78 

76.2 

67.4 

1.4 

25.414 




105.46 

76.7 

82.8 

1.8 

34.007 




106.15 

77.2 

95.9 

1.7 

43.875 




106.84 

77.7 

122.0 

2.4 

54.949 




107.53 

78.2 

147.5 

2.1 

67.160 




108.21 

78.7 

176.0 

3.1 

80.424 




108.90 

79.2 

200.3 

2.5 

94.665 




109.59 

79.7 

220.9 

3.8 

109.801 




110.28 

80.2 

249.0 

4.3 

125.744 




111.10 

80.8 

273.7 

4.8 

145.834 




111.79 

81.3 

300.4 

4.9 

163.272 




112.47 

81.8 

326.2 

5.6 

181.262 




113.16 

82.3 

344.7 

6.1 

199.727 




113.85 

82.8 

368.7 

6.2 

218.591 




114.54 

83.3 

387.1 

7.1 

237.788 




115.22 

83.8 

400.6 

6.5 

257.248 




115.91 

84.3 

434.0 

7.3 

276.913 




116.60 

84.8 

453.5 

6.6 

296.725 




117.43 

85.4 

482.4 

6.2 

320.620 




118.11 

85.9 

504.4 

6.8 

340.580 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

-^lab 

(MeV) 

-Ec.nl. 

(MeV) 

a 

(mb) 

8(7 

(mb) 

(T cal 

(mb) 






118.80 

86.4 

543.4 

7.5 

360.536 






119.21 

86.7 

545.8 

5.7 

372.493 






120.18 

87.4 

586.2 

6.6 

400.297 

36 S+ 92 Mo 

EvR 

auth( 

prs’ table 

105.18 

75.6 

< 0.016 

— 

0.027 




195 


106.16 

76.3 

0.13 

0.04 

0.081 



i 

^c.rr 

. 

107.69 

77.4 

0.28 

0.23 

0.424 






109.63 

78.8 

2.00 

0.37 

2.732 






114.64 

82.4 

40.2 

6.2 

51.992 






119.65 

86.0 

129 

19 

172.043 

36 S+ 94 Mo 

EvR 

auth( 

prs’ table 

103.72 

75.0 

0.019 

0.009 

0.002 




195 


104.14 

75.3 

0.076 

0.023 

0.004 



i 

^c.rr 

. 

105.11 

76.0 

0.132 

0.049 

0.011 






106.21 

76.8 

0.80 

0.22 

0.042 






107.60 

77.8 

2.37 

0.61 

0.216 






109.67 

79.3 

8.0 

2.0 

2.178 






114.65 

82.9 

90 

20 

55.190 






119.63 

86.5 

222 

48 

177.086 

36 S+ 96 Mo 

EvR 

auth( 

prs’ table 

103.68 

75.4 

0.027 

0.005 

0.010 




195 


104.22 

75.8 

0.077 

0.013 

0.020 



-Be.IT 

. 

106.15 

77.2 

2.89 

0.43 

0.200 






107.66 

78.3 

5.48 

0.82 

1.133 






109.72 

79.8 

15.7 

2.4 

8.088 






114.67 

83.4 

102 

15 

83.542 






119.62 

87.0 

222 

33 

212.960 

36 S+ 98 Mo 

EvR 

auth( 

iisi- table 

103.64 

75.8 

0.137 

0.019 

0.183 




195 


104.19 

76.2 

0.508 

0.070 

0.348 



i 

^c.rr 

. 

105.15 

76.9 

2.56 

0.34 

1.013 






107.75 

78.8 

15.8 

1.9 

9.776 






109.66 

80.2 

51.0 

6.0 

27.826 






114.72 

83.9 

152 

18 

121.179 






119.64 

87.5 

277 

33 

249.846 

36 S+ 100 Mo 

EvR 

auth( 

j>rs’ 

table 

101.59 

74.7 

0.047 

0.008 

0.137 




195 

] 

103.63 

76.2 

1.26 

0.21 

1.319 



i 

^c.rr 

. 

104.18 

76.6 

3.60 

0.59 

2.212 






105.13 

77.3 

8.4 

1.4 

4.894 






106.22 

78.1 

15.9 

2.6 

10.330 






107.71 

79.2 

32.2 

5.3 

22.784 






109.62 

80.6 

71.5 

11.0 

46.696 






114.65 

84.3 

174 

29 

145.192 






119.68 

88.0 

382 

63 

275.721 

36 S+ 100 Ru 

EvR 

authors’ table 

105.13 

77.3 

0.006 

0.002 

0.005 




195 

] 

106.22 

78.1 

0.015 

0.005 

0.019 



J 



106.90 

78.6 

0.055 

0.015 

0.044 






107.71 

79.2 

0.244 

0.068 

0.118 






109.62 

80.6 

2.64 

0.49 

1.023 






111.66 

82.1 

9.3 

1.9 

6.520 






114.65 

84.3 

41.3 

8.0 

33.961 






119.68 

88.0 

133 

26 

129.795 

36 S+ 101 Ru 

EvR 

authc 

pisl 

table 

105.53 

77.8 

0.021 

0.008 

0.021 




195 

] 

106.21 

78.3 

0.055 

0.009 

0.047 



i 

^c.rr 

. 

106.89 

78.8 

0.171 

0.028 

0.107 






107.70 

79.4 

0.397 

0.059 

0.278 






109.74 

80.9 

3.81 

0.56 

2.390 






111.63 

82.3 

15.9 

2.4 

10.496 






114.75 

84.6 

67.3 

9.6 

44.834 






119.64 

88.2 

183 

26 

142.538 

36 S+ 102 Ru 

EvR 

auth( 

prs’ table 

106.21 

78.5 

0.099 

0.008 

0.094 




195 


106.88 

79.0 

0.268 

0.024 

0.209 



i 

^c.rr 

. 

107.69 

79.6 

0.835 

0.074 

0.531 






109.72 

81.1 

4.78 

0.42 

3.914 






111.62 

82.5 

32.9 

1.7 

14.559 






114.73 

84.8 

63.2 

5.5 

52.980 






119.74 

88.5 

164 

14 

157.662 

36 S+ 103 Rh 

EvR 

auth( 

pi 

table 

107.69 

79.8 

0.023 

0.012 

0.041 




195 

] 

109.72 

81.3 

1.07 

0.10 

0.441 



i 

^c.ir 

. 

114.71 

85.0 

26.6 

2.5 

22.842 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-E'c.m. 

(MeV) 

(7 

(mb) 

8(7 

(mb) 

a CB.l 

(mb) 






119.70 

88.7 

91.8 

8.9 

104.796 

36 S+ 104 Pd 

EvR 

authc 

iisl 

table 

109.71 

81.5 

0.013 

0.010 

0.029 




195 

] 

111.73 

83.0 

0.57 

0.17 

0.311 



i 

^c.rr 

. 

114.69 

85.2 

10.3 

2.7 

5.615 






119.67 

88.9 

76 

21 

59.893 

36 S+ 104 Ru 

EvR 

authc 

~>rs’ table 

103.65 

77.0 

0.011 

0.003 

0.039 




195 


104.19 

77.4 

0.063 

0.005 

0.076 



i 

^c.rr 

. 

105.13 

78.1 

0.225 

0.019 

0.231 






106.21 

78.9 

0.93 

0.22 

0.757 






106.88 

79.4 

1.53 

0.09 

1.482 






107.69 

80.0 

3.23 

0.13 

3.040 






109.71 

81.5 

13.0 

2.3 

12.207 






111.73 

83.0 

33.0 

1.9 

30.998 






114.69 

85.2 

85 

12 

74.725 






119.67 

88.9 

229 

10 

181.219 

36 S+ 105 Pd 

EvR 

authc 

prs’ table 

109.44 

81.5 

0.033 

0.009 

0.041 




195 


111.46 

83.0 

0.93 

0.20 

0.439 



i 

^c.rr 

. 

114.68 

85.4 

11.9 

2.6 

8.407 






119.65 

89.1 

77 

17 

69.077 

36 S+ 106 Pd 

EvR 

authc 

^rs’ table 

107.71 

80.4 

0.004 

0.001 

0.008 




195 


109.72 

81.9 

0.078 

0.009 

0.094 



i 

^c.rr 

. 

111.72 

83.4 

1.45 

0.13 

0.935 






114.67 

85.6 

15.8 

1.6 

11.126 






119.63 

89.3 

78.0 

6.3 

77.373 

36 S+ 108 Pd 

EvR 

authc 

~>rs’ table 

106.13 

79.6 

0.002 

0.001 

0.004 




195 


107.73 

80.8 

0.024 

0.003 

0.030 



i 

^c.rr 

. 

109.73 

82.3 

0.440 

0.040 

0.343 






111.73 

83.8 

3.69 

0.33 

2.763 






114.67 

86.0 

23.6 

2.1 

20.158 






119.73 

89.8 

92.2 

8.0 

100.108 

36 S+ 110 Pd 

EvR 

authc 

^rs’ table 

105.25 

79.3 

0.012 

0.003 

0.006 




195 


107.64 

81.1 

0.159 

0.012 

0.126 



E c .n 

. 

109.63 

82.6 

1.59 

0.11 

1.201 






111.62 

84.1 

9.57 

0.84 

6.654 






114.68 

86.4 

43.2 

3.8 

32.887 






119.72 

90.2 

115 

10 

121.578 

36 S+ 204 Pb 

FF 

authors’ 

graph 

162.845 

138.419 

3.310 

— 

2.091 




19f 

] 

164.047 

139.440 

7.903 

— 

4.605 



-Be.IT 

. 

164.877 

140.145 

11.199 

— 

7.416 






165.871 

140.991 

21.087 

— 

12.254 






166.825 

141.801 

30.610 

— 

18.588 






167.861 

142.682 

43.062 

— 

27.495 






168.773 

143.457 

58.811 

— 

37.060 






169.851 

144.373 

74.193 

— 

50.336 






170.846 

145.219 

91.406 

— 

64.341 






171.841 

146.065 

111.550 

— 

79.860 






172.794 

146.875 

127.665 

— 

95.993 






173.831 

147.756 

150.006 

— 

114.737 






174.826 

148.602 

165.754 

— 

133.724 






175.779 

149.412 

191.025 

— 

152.664 






176.815 

150.293 

208.605 

— 

173.896 






177.810 

151.139 

225.819 

— 

194.748 






179.759 

152.795 

267.937 

— 

236.382 






181.749 

154.486 

313.718 

— 

279.260 






183.946 

156.354 

357.301 

— 

326.256 






185.811 

157.939 

384.769 

— 

365.474 






188.050 

159.842 

422.127 

— 

411.435 






189.791 

161.322 

468.274 

— 

446.263 






192.817 

163.894 

503.433 

— 

504.810 






198.786 

168.968 

614.039 

— 

613.060 






204.051 

173.443 

663.483 

— 

701.015 






210.518 

178.940 

757.974 

— 

800.136 

36g + 238u 

FF 

authors’ graph 

169.482 

147.215 

1.408 

— 

2.147 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

-^lab 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 

5cr 

(mb) 

(T Cal 

(mb) 



|20S| 

3 

174.411 

151.495 

11.189 

— 

22.991 



Ec.ir 

. 

180.336 

156.642 

47.652 

— 

86.533 






187.177 

162.585 

222.438 

— 

200.045 






199.160 

172.993 

407.450 

— 

450.915 

37 Cl+ 24 Mg 

EvR 

auth( 

prs’ table 

64.56 

25.4 

1.4 

— 

0.351 




202 


66.08 

26.0 

3.4 

— 

0.994 




^c.rr 

. 

67.61 

26.6 

5.5 

— 

2.694 






69.13 

27.2 

13.1 

— 

6.704 






70.66 

27.8 

18.2 

— 

14.751 






72.18 

28.4 

30.6 

— 

28.288 






73.71 

29.0 

51.9 

— 

47.830 






75.23 

29.6 

69.3 

— 

73.081 






77.27 

30.4 

99.8 

— 

114.438 






79.30 

31.2 

151.2 

— 

162.791 






83.11 

32.7 

236.4 

— 

265.500 






88.20 

34.7 

349.4 

— 

410.836 

37 Cl+ 25 Mg 

EvR 

auth( 

|>rs’ 

table 

65.47 

26.4 

1.1 

— 

2.434 




202 

] 

66.96 

27.0 

8.6 

— 

6.247 



i 

^c.rr 

. 

68.70 

27.7 

12.3 

— 

16.139 






70.18 

28.3 

23.4 

— 

31.251 






71.67 

28.9 

37.2 

— 

53.119 






73.16 

29.5 

66.3 

— 

81.324 






74.65 

30.1 

99.7 

— 

114.978 






76.14 

30.7 

131.8 

— 

153.026 






78.12 

31.5 

183.3 

— 

208.738 






80.10 

32.3 

230.2 

— 

267.981 






84.07 

33.9 

341.4 

— 

389.436 






89.03 

35.9 

449.8 

— 

534.449 

37 Cl+ 26 Mg 

EvR 

auth( 

^rs’ table 

64.45 

26.6 

2.3 

— 

3.823 




202 


66.15 

27.3 

8.7 

— 

11.131 



Ec.u 

. 

67.60 

27.9 

17.6 

— 

23.747 






69.06 

28.5 

31.0 

— 

43.595 






70.51 

29.1 

51.5 

— 

70.589 






71.97 

29.7 

77.8 

— 

103.853 






73.66 

30.4 

107.1 

— 

148.998 






75.12 

31.0 

121.4 

— 

191.695 






77.05 

31.8 

166.6 

— 

252.237 






78.99 

32.6 

221.0 

— 

314.715 






83.11 

34.3 

311.9 

— 

446.072 






88.20 

36.4 

427.6 

— 

595.158 

37 Cl+ 59 Co 

EvR 

authors’ table 

90.1 

55.4 

0.5 

0.3 

0.474 




182 


91.5 

56.2 

1.9 

0.7 

1.705 



-^lab 


^c.m. 

93.0 

57.2 

7.3 

1.0 

6.968 






94.5 

58.1 

21 

2 

18.655 






97.6 

60.0 

68 

2 

69.773 






98.6 

60.6 

100 

5 

92.166 






99.1 

60.9 

96 

10 

104.198 






101.6 

62.4 

126 

12 

170.160 






102.8 

63.2 

181 

10 

207.644 






104.0 

63.9 

225 

38 

240.880 






106.8 

65.6 

272 

12 

320.930 






110.8 

68.1 

376 

19 

432.376 






114.8 

70.6 

396 

18 

534.386 

37 Cl+ 70 Ge 

EvR 

authors’ table 

95.49 

62.47 

0.065 

0.031 

0.045 




201 

I 

97.49 

63.78 

0.51 

0.14 

0.394 



i 

7- 

^c.rr 


99.46 

65.07 

3.67 

0.28 

2.612 






101.39 

66.33 

13.25 

0.88 

10.560 






103.24 

67.54 

31.4 

2.2 

26.855 






103.24 

67.54 

35.2 

2.4 

26.855 






105.10 

68.76 

59.8 

3.9 

51.978 






107.02 

70.01 

88.7 

5.2 

85.581 






108.97 

71.29 

120.8 

7.1 

126.681 


Continued on next page 


x In the authors’ graph, the capture excitation function was plotted as a function of the excitation energy Eq N of th e compou nd nucleus. 


is obtained by E c 


= E t 


CN 


- x -- — ---- — Tr 

— Q and Q = —116.779 MeV is calculated with the nuclear masses taken from Refs. [ 1021, 103 ]. 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

Ec.m. 

(MeV) 

C7 

(mb) 

5a 

(mb) 

fT Cal 

(mb) 






110.97 

72.60 

165.3 

6.9 

174.015 






112.96 

73.90 

205.4 

9.3 

224.581 






114.95 

75.20 

249.9 

8.6 

277.228 

37 Cl+ 72 Ge 

EvR 

authc 

iiaL table 

95.81 

63.29 

0.201 

0.034 

0.220 




20E 


97.80 

64.60 

1.72 

0.37 

1.686 



B c .rr 

. 

97.80 

64.60 

1.72 

0.16 

1.686 






99.77 

65.90 

9.33 

0.76 

8.245 






101.70 

67.18 

30.4 

1.7 

24.270 






103.64 

68.46 

58.6 

2.5 

50.584 






103.64 

68.46 

57.8 

2.5 

50.584 






105.61 

69.76 

93.4 

4.0 

86.441 






107.59 

71.07 

131.7 

4.9 

129.976 






109.59 

72.39 

190 

10 

179.326 






109.59 

72.39 

180.3 

7.6 

179.326 






111.60 

73.72 

234.9 

8.1 

232.658 






113.59 

75.03 

281 

11 

287.062 






115.59 

76.35 

310 

11 

342.426 

37 Cl+ 73 Ge 

EvR 

authc 

^rs’ table 

95.81 

63.58 

1.94 

0.31 

0.437 




20E 


97.81 

64.91 

5.52 

0.47 

3.069 



-Be. IT 

. 

99.81 

66.24 

16.22 

0.97 

12.964 






99.81 

66.24 

16.9 

1.1 

12.964 






101.83 

67.58 

36.1 

2.1 

34.169 






103.82 

68.90 

59.8 

3.4 

65.654 






105.83 

70.23 

87.3 

4.9 

106.190 






107.83 

71.56 

121.1 

5.4 

153.482 






109.83 

72.89 

156.7 

7.2 

205.454 






111.84 

74.22 

204.0 

6.6 

260.224 






113.33 

75.21 

238 

21 

301.866 






115.83 

76.87 

292 

16 

371.837 

37 Cl+ 74 Ge 

EvR 

authc 

pral 

table 

95.73 

63.82 

2.36 

0.39 

0.782 




201 

] 

97.73 

65.15 

6.82 

0.73 

4.852 



i 

^c.rr 

. 

99.73 

66.49 

18.2 

1.8 

17.869 






101.75 

67.83 

43.4 

2.9 

42.425 






103.74 

69.16 

70.9 

4.0 

77.100 






105.75 

70.50 

108.7 

5.7 

120.427 






107.75 

71.83 

163.4 

8.3 

169.621 






109.74 

73.16 

204 

12 

222.936 






111.75 

74.50 

265 

13 

278.991 

37 Cl+ 76 Ge 

EvR 

authors’ table 

93.64 

62.98 

0.506 

0.040 

0.106 




201 

] 

95.65 

64.33 

3.26 

0.44 

0.978 



i 

7- 

^c.rr 


95.65 

64.33 

3.24 

0.31 

0.978 






95.65 

64.33 

3.19 

0.18 

0.978 






97.64 

65.67 

12.4 

1.1 

6.450 






99.65 

67.02 

28.6 

2.1 

24.182 






101.67 

68.38 

48.5 

3.0 

57.038 






103.66 

69.72 

82.7 

5.1 

101.479 






105.66 

71.06 

138.0 

7.7 

154.081 






107.66 

72.41 

190.1 

9.0 

211.672 






109.15 

73.41 

250 

11 

255.553 






111.65 

75.09 

287 

19 

329.088 






111.65 

75.09 

288 

17 

329.088 






111.65 

75.09 

296 

15 

329.088 

37 Cl+ 93 Nb 

EvR 

authc 

pi 

graph 

114.234 

81.721 

1.840 

— 

0.990 




2ir 

] 

117.318 

83.928 

18.234 

— 

14.404 



B C .ir 

. 

120.203 

85.991 

85.076 

— 

55.014 






120.716 

86.358 

81.531 

— 

64.868 






123.833 

88.588 

116.562 

— 

135.743 






126.813 

90.720 

154.355 

— 

211.940 






129.929 

92.949 

224.464 

— 

291.785 

37 C1+ 98 Mo 

EvR 

authc 

pV 

graph 

114.238 

82.928 

3.461 

— 

5.049 




21C 

] 

117.391 

85.217 

21.874 

— 

29.761 



Eq.it 

. 

120.278 

87.313 

58.832 

— 

73.481 






120.614 

87.557 

63.616 

— 

79.676 






123.542 

89.682 

111.061 

— 

141.176 






126.513 

91.839 

135.145 

— 

213.352 






129.393 

93.930 

211.165 

— 

287.793 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 

5cr 

(mb) 

(T Cal 

(mb) 


37 C l + 100 Mo 

EvR 

authors’ graph 

114.579 

83.634 

9.757 

— 

17.927 




© 

117.558 

85.809 

48.382 

— 

52.634 




Ec.m. 

120.609 

88.036 

87.157 

— 

105.361 





120.579 

88.014 

101.772 

— 

104.769 





123.488 

90.137 

115.994 

— 

167.132 





125.576 

91.661 

195.165 

— 

217.030 





126.478 

92.320 

185.953 

— 

239.532 





129.518 

94.539 

250.231 

— 

317.834 


40 Ar+ 112 Sn 

EvRFF 

authors’ table 

131.10 

96.6 

0.00836 

0.0035 

0.003 





132.73 

97.8 

0.0446 

0.0082 

0.016 




fr — r 

135.04 

99.5 

0.479 

0.051 

0.180 





135.04 

99.5 

0.634 

0.058 

0.180 





136.66 

100.7 

2.17 

0.098 

0.797 





140.33 

103.4 

15.3 

0.52 

10.084 





142.77 

105.2 

34.6 

1.1 

30.089 





145.21 

107.0 

64.2 

2.3 

63.632 





147.52 

108.7 

99.8 

3.5 

105.163 





148.74 

109.6 

121 

4.9 

129.809 





150.91 

111.2 

159 

4.9 

176.239 





154.58 

113.9 

219 

7.7 

256.942 





158.92 

117.1 

310 

9.3 

349.694 





163.40 

120.4 

352 

11 

439.169 





170.86 

125.9 

478 

15 

574.382 


40 Ar+ 116 Sn 

EvRFF 

authors’ table 

128.70 

95.7 

0.00383 

0.0011 

1.334E 

- 4 




130.58 

97.1 

0.0497 

0.0052 

0.001 





132.47 

98.5 

2.94 

0.015 

0.012 





134.48 

100.0 

1.74 

0.073 

0.119 





134.62 

100.1 

1.93 

0.066 

0.139 





136.37 

101.4 

6.17 

0.18 

0.864 





140.00 

104.1 

25.6 

0.79 

14.034 





142.15 

105.7 

44.4 

1.4 

37.771 





147.12 

109.4 

118 

6.8 

132.741 





150.89 

112.2 

188 

10 

218.841 





154.52 

114.9 

267 

14 

300.363 





158.29 

117.7 

321 

15 

380.252 





162.86 

121.1 

372 

16 

470.677 





170.52 

126.8 

513 

19 

607.596 


4u Ar+ i22 Sn 

EvRFF 

authors! table 

124.82 

94.0 

0.00183 

0.00056 

2.840E 

- 5 



[pq| 

127.08 

95.7 

0.0235 

0.0027 

4.610E 

- 4 



-Ec.m. 

129.33 

97.4 

0.182 

0.011 

0.007 





131.59 

99.1 

1.36 

0.068 

0.109 





132.52 

99.8 

3.05 

0.11 

0.307 





134.78 

101.5 

9.29 

0.31 

2.743 





135.44 

102.0 

13.2 

0.42 

4.678 





136.90 

103.1 

21.9 

0.69 

12.561 





139.03 

104.7 

42.7 

1.4 

35.379 





141.55 

106.6 

77.1 

2.3 

78.975 





143.41 

108.0 

110 

3.5 

118.946 





148.19 

111.6 

202 

6.3 

232.269 





151.78 

114.3 

294 

9 

315.766 





155.36 

117.0 

372 

11 

394.627 





159.21 

119.9 

437 

12 

474.095 





163.86 

123.4 

504 

15 

563.319 





171.43 

129.1 

661 

27 

694.575 


40 Ar+ 144 Sm 

EvRFF 

authors’ table 

148.99 

116.6 

0.00161 

0.00040 

0.001 




[R] 

151.29 

118.4 

0.0519 

0.0076 

0.022 




Ec.m. 

153.21 

119.9 

0.367 

0.013 

0.172 





155.12 

121.4 

1.75 

0.066 

1.028 





156.53 

122.5 

3.90 

0.15 

3.069 





158.70 

124.2 

11.7 

1.5 

11.486 





163.30 

127.8 

51.2 

2.1 

60.452 





167.26 

130.9 

95.7 

5.1 

130.123 





171.09 

133.9 

160 

10 

208.176 





175.44 

137.3 

252 

19 

297.746 





178.89 

140.0 

322 

25 

366.068 


40 Ar+ 148 Sm 

EvRFF 

authors’ table 

143.16 

112.7 

0.000793 

0.00049 

7.340E 

- 5 


Continued on next page 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

8(7 

(mb) 

(T Cal 

(mb) 




[0 


145.95 

114.9 

0.0195 

0.0020 

0.003 



Ec.m 

. 

147.99 

116.5 

0.130 

0.0075 

0.032 





149.51 

117.7 

0.333 

0.019 

0.183 





151.29 

119.1 

1.09 

0.034 

1.066 





154.97 

122.0 

5.11 

0.36 

12.009 





158.66 

124.9 

20.6 

1.0 

43.268 





163.23 

128.5 

59.7 

3.8 

106.928 





167.29 

131.7 

112 

7.5 

180.164 





171.11 

134.7 

178 

10 

257.319 





175.30 

138.0 

274 

17 

346.290 





178.73 

140.7 

353 

24 

419.348 

4 °Ar+ 154 Sm 

EvRFF 

authors’ table 

137.06 

108.8 

0.00158 

0.00088 

3.260E - 5 



m 


138.70 

110.1 

0.0185 

0.0029 

2.717E - 4 



Ec.m 

. 

140.21 

111.3 

0.0720 

0.0068 

0.002 





142.48 

113.1 

0.337 

0.023 

0.027 





145.37 

115.4 

1.51 

0.047 

0.502 





147.39 

117.0 

3.45 

0.10 

2.370 





149.03 

118.3 

5.63 

0.19 

6.211 





151.04 

119.9 

10.3 

0.33 

15.059 





154.70 

122.8 

24.5 

1.1 

45.164 





158.22 

125.6 

49.2 

1.9 

88.886 





163.39 

129.7 

99.0 

4.3 

173.672 





167.29 

132.8 

165 

8.2 

249.529 





170.82 

135.6 

235 

6.4 

323.613 





175.10 

139.0 

332 

17 

417.268 





178.51 

141.7 

407 

22 

492.427 

4 °Ca+ 40 Ca 

EvR 

authc 

reL 

graph 

98.994 

49.497 

0.220 

— 

0.106 




211 


99.966 

49.983 

0.500 

— 

0.230 



i 

^c.m 

. 

100.919 

50.459 

0.855 

— 

0.489 





101.872 

50.936 

1.416 

— 

1.034 





102.882 

51.441 

2.950 

— 

2.245 





103.952 

51.976 

6.789 

— 

4.903 





104.904 

52.452 

15.387 

— 

9.323 





105.934 

52.967 

29.472 

— 

17.305 





106.965 

53.482 

54.752 

— 

29.356 





108.986 

54.493 

104.874 

— 

64.514 





110.911 

55.456 

156.080 

— 

107.440 





113.807 

56.904 

228.764 

— 

176.908 





123.760 

61.880 

431.532 

— 

392.293 





128.756 

64.378 

487.692 

— 

484.298 





133.733 

66.866 

551.161 

— 

566.975 

40 Ca+ 44 Ca 

EvR 

authors’ 

graph 

91.025 

47.680 

0.099 

— 

0.022 




211 


92.973 

48.700 

0.426 

— 

0.114 



Ec.m 

. 

93.975 

49.225 

1.427 

— 

0.266 





94.903 

49.711 

3.234 

— 

0.580 





95.961 

50.265 

6.738 

— 

1.383 





96.851 

50.732 

9.800 

— 

2.802 





98.855 

51.781 

28.367 

— 

11.618 





101.861 

53.356 

63.313 

— 

52.348 





103.717 

54.328 

109.797 

— 

93.845 





108.913 

57.050 

245.061 

— 

227.888 





113.811 

59.615 

330.206 

— 

345.367 





118.766 

62.211 

373.180 

— 

451.536 





123.720 

64.806 

483.977 

— 

546.645 





128.656 

67.391 

451.791 

— 

631.858 





134.130 

70.259 

243.195 

— 

716.690 

40 Ca+ 46 Ti 

EvR 

authors’ 

graph 

101.209 

54.135 

0.425 

— 

0.155 




212 


102.162 

54.645 

0.932 

— 

0.350 



Ec.m 

. 

103.223 

55.212 

2.547 

— 

0.855 





104.169 

55.718 

6.001 

— 

1.860 





105.192 

56.266 

11.604 

— 

4.141 





106.215 

56.812 

17.235 

— 

8.628 





107.237 

57.359 

32.781 

— 

16.454 





108.222 

57.886 

43.384 

— 

27.903 





109.244 

58.433 

68.831 

— 

43.958 





110.229 

58.960 

85.281 

— 

62.892 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 

5cr 

(mb) 

(T Cal 

(mb) 




111.290 

59.527 

105.662 

— 

86.096 




112.274 

60.054 

124.598 

— 

109.286 




113.297 

60.601 

154.376 

— 

134.196 




114.319 

61.148 

167.639 

— 

159.350 




116.327 

62.221 

221.860 

— 

208.092 




118.334 

63.295 

261.619 

— 

255.125 




120.341 

64.368 

313.631 

— 

300.189 




122.311 

65.422 

351.991 

— 

342.538 




124.356 

66.516 

395.044 

— 

384.657 




128.294 

68.623 

489.455 

— 

460.802 




132.271 

70.750 

567.734 

— 

531.635 




136.248 

72.877 

637.174 

— 

596.998 




140.262 

75.024 

703.416 

— 

657.981 




144.277 

77.171 

739.077 

— 

714.413 




148.291 

79.319 

715.108 

— 

766.705 

40 Ca+ 48 Ca 

EvR 

authors’ graph 

88.054 

48.029 

0.495 

— 

0.236 



0 

89.034 

48.564 

0.664 

— 

0.558 



Ec.m. 

89.961 

49.070 

2.075 

— 

1.220 




90.977 

49.624 

4.226 

— 

2.734 




91.903 

50.129 

8.540 

— 

5.388 




93.846 

51.188 

22.725 

— 

18.022 




95.841 

52.277 

40.017 

— 

45.509 




96.839 

52.821 

71.008 

— 

65.078 




98.889 

53.939 

97.154 

— 

114.370 




103.842 

56.641 

200.879 

— 

250.201 




108.760 

59.324 

281.222 

— 

376.080 




108.939 

59.421 

317.820 

— 

380.372 




118.668 

64.728 

448.350 

— 

589.505 




123.764 

67.508 

510.588 

— 

682.040 

40 Ca+ 48 Ti 

EvR 

authors’ granh 

98.516 

53.736 

0.344 

— 

0.137 



|212[ 

99.478 

54.261 

0.836 

— 

0.319 



Ec.m. 

100.602 

54.874 

2.236 

— 

0.844 




101.564 

55.399 

6.124 

— 

1.903 




102.580 

55.953 

10.381 

— 

4.305 




103.650 

56.536 

21.322 

— 

9.433 




104.559 

57.032 

28.435 

— 

16.946 




105.201 

57.382 

39.786 

— 

24.371 




106.538 

58.112 

62.761 

— 

45.656 




107.608 

58.695 

83.699 

— 

67.554 




108.784 

59.337 

111.622 

— 

95.057 




109.586 

59.774 

125.848 

— 

115.012 




110.602 

60.329 

148.861 

— 

140.921 




111.779 

60.970 

171.908 

— 

171.066 




112.688 

61.466 

198.523 

— 

194.137 




113.009 

61.641 

203.343 

— 

202.206 




114.613 

62.516 

246.367 

— 

241.791 




116.592 

63.596 

291.418 

— 

288.779 




118.624 

64.704 

336.536 

— 

334.935 




120.657 

65.813 

370.432 

— 

379.061 




122.635 

66.892 

407.742 

— 

420.181 




124.614 

67.971 

459.707 

— 

459.589 




128.625 

70.159 

530.880 

— 

534.577 




132.636 

72.347 

627.957 

— 

603.587 




136.647 

74.535 

691.205 

— 

667.223 




140.658 

76.723 

760.822 

— 

726.009 




144.723 

78.940 

798.218 

— 

781.090 




148.734 

81.127 

779.296 

— 

831.427 

40 Ca+ 50 Ti 

EvR 

authors’ granh 

96.267 

53.481 

0.429 

— 

0.182 




97.429 

54.127 

1.047 

— 

0.525 



Ec.m. 

98.374 

54.652 

2.779 

— 

1.215 




99.423 

55.235 

5.543 

— 

2.955 




100.421 

55.789 

9.585 

— 

6.435 




101.418 

56.343 

17.384 

— 

12.834 




102.416 

56.898 

30.059 

— 

23.165 




103.465 

57.481 

41.953 

— 

38.774 




104.463 

58.035 

58.551 

— 

57.795 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

-^lab 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

(T Cal 

(mb) 





105.145 

58.414 

69.171 

— 

72.744 





106.458 

59.143 

94.266 

— 

104.578 





107.612 

59.785 

116.796 

— 

134.503 





108.452 

60.251 

137.979 

— 

156.686 





109.502 

60.834 

163.005 

— 

184.404 





110.499 

61.389 

183.614 

— 

210.440 





111.444 

61.914 

206.829 

— 

234.693 





112.442 

62.468 

222.144 

— 

259.784 





113.439 

63.022 

244.343 

— 

284.329 





114.489 

63.605 

262.436 

— 

309.574 





116.536 

64.742 

310.035 

— 

357.112 





118.479 

65.821 

349.235 

— 

400.226 





120.526 

66.959 

393.389 

— 

443.705 





122.521 

68.067 

432.700 

— 

484.233 





124.463 

69.146 

475.939 

— 

522.051 





128.505 

71.392 

549.032 

— 

595.935 





132.494 

73.608 

648.613 

— 

663.019 





136.484 

75.824 

730.619 

— 

724.882 





140.473 

78.041 

748.226 

— 

782.031 





144.620 

80.345 

766.257 

— 

836.907 





148.610 

82.561 

713.428 

— 

885.736 

40 Ca+ 58 Ni 

EvR 

authors’ table 

113.89 

67.4043 

0.0452063 

0.0185513 

0.080 




213 

I 

115.14 

68.1441 

0.136136 

0.0434224 

0.252 



i 



116.39 

68.8839 

0.514438 

0.0966851 

0.771 





117.64 

69.6237 

2.5846 

0.154385 

2.222 





118.90 

70.3694 

8.24477 

0.431715 

5.819 





120.15 

71.1092 

17.5668 

0.920312 

13.125 





121.40 

71.849 

28.655 

1.3522 

25.428 





122.65 

72.5888 

45.1693 

2.14054 

42.959 





123.90 

73.3286 

65.1941 

3.08011 

64.967 





125.16 

74.0743 

82.6049 

3.93189 

90.426 





127.66 

75.5539 

118.789 

5.3897 

145.786 





130.17 

77.0394 

170.833 

7.74169 

202.366 





132.67 

78.519 

199.303 

8.9576 

256.860 





135.18 

80.0045 

235.982 

10.6673 

309.059 





137.68 

81.4841 

293.919 

13.1304 

358.569 





140.18 

82.9637 

311.411 

13.893 

405.737 





142.69 

84.4492 

391.593 

17.494 

450.878 





145.19 

85.9288 

471.873 

37.0391 

493.765 





147.70 

87.4143 

492.335 

38.4844 

534.861 





150.20 

88.8939 

510.356 

39.8958 

573.951 





152.71 

90.3794 

556.167 

43.432 

611.450 

40 Ca+ 64 Ni 

EvR 

auth( 

prsl 

table 

103.90 

63.9385 

0.0479657 

0.0129742 

0.013 




213 

] 

105.15 

64.7077 

0.0989459 

0.0174628 

0.045 



i 

^c.rr 

. 

106.41 

65.4831 

0.377938 

0.0584998 

0.151 





107.66 

66.2523 

1.23054 

0.13627 

0.478 





108.91 

67.0215 

4.59769 

0.464655 

1.379 





110.16 

67.7908 

7.87834 

0.487811 

3.536 





111.42 

68.5662 

15.6649 

0.796171 

7.961 





112.67 

69.3354 

27.6629 

1.37448 

15.539 





113.92 

70.1046 

39.6533 

2.05691 

26.880 





115.17 

70.8738 

54.5242 

2.83184 

42.063 





116.43 

71.6492 

75.8496 

2.79015 

60.964 





117.68 

72.4185 

96.315 

4.40567 

82.826 





120.18 

73.9569 

139.434 

6.51987 

133.702 





122.69 

75.5015 

190.343 

9.02277 

190.803 





125.19 

77.04 

241.534 

11.2115 

250.038 





127.70 

78.5846 

266.7 

11.8037 

309.331 





130.20 

80.1231 

316.888 

14.3233 

366.767 





132.71 

81.6677 

327.181 

14.7511 

422.141 





135.21 

83.2062 

342.691 

15.6016 

474.815 





137.72 

84.7508 

393.621 

17.6151 

525.230 





140.22 

86.2892 

433.909 

19.3776 

573.090 





142.72 

87.8277 

510.756 

22.8318 

618.733 





145.23 

89.3723 

587.969 

45.5102 

662.452 





147.73 

90.9108 

618.174 

48.1976 

704.020 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-E'c.m. 

(MeV) 

a 

(mb) 

8(7 

(mb) 

(T Cal 

(mb) 




150.24 

92.4554 

625.271 

48.7673 

743.881 




152.74 

93.9938 

669.571 

52.2409 

781.817 

40 Ca+ 90 Zr 

EvR 

authors’ table 

134.86 

93.36 

0.84 

0.06 

1.604 



EH 

135.36 

93.71 

1.05 

0.08 

2.392 



^lab 

135.86 

94.06 

2.00 

0.09 

3.484 




136.37 

94.41 

3.40 

0.09 

4.985 




136.87 

94.76 

5.26 

0.11 

6.911 




137.37 

95.10 

7.41 

0.13 

9.350 




137.87 

95.45 

11.0 

0.2 

12.357 




138.37 

95.79 

15.0 

0.2 

15.972 




138.87 

96.14 

21.0 

0.3 

20.216 




139.37 

96.49 

26.8 

0.3 

25.098 




139.87 

96.83 

34.3 

0.4 

30.609 




140.37 

97.18 

41.4 

0.3 

36.731 




140.87 

97.53 

49.1 

0.4 

43.436 




141.37 

97.87 

58.8 

0.4 

50.692 




141.87 

98.22 

66.8 

0.6 

58.461 




142.37 

98.56 

75.7 

0.6 

66.703 




142.87 

98.91 

83.8 

0.7 

75.376 




143.37 

99.26 

95.0 

0.6 

84.437 




143.87 

99.60 

104.4 

0.8 

93.843 




144.37 

99.95 

117.7 

1.0 

103.550 




144.87 

100.29 

128.1 

0.9 

113.517 




145.37 

100.64 

139.2 

0.9 

123.704 




145.87 

100.99 

152.7 

1.0 

134.073 




146.37 

101.33 

161.4 

1.3 

144.590 




146.87 

101.68 

172.5 

1.2 

155.220 




147.38 

102.03 

179.3 

1.5 

166.151 




147.88 

102.38 

190.5 

1.6 

176.925 




148.38 

102.72 

196.8 

1.5 

187.734 




148.88 

103.07 

207.6 

1.7 

198.555 




149.38 

103.42 

215.3 

1.6 

209.372 




150.38 

104.11 

236.3 

2.1 

230.930 




151.38 

104.80 

260.1 

2.8 

252.311 




152.38 

105.49 

280.4 

2.5 

273.448 




153.38 

106.19 

295.0 

2.5 

294.299 




154.38 

106.88 

315.1 

2.3 

314.839 




155.38 

107.57 

335.0 

3.0 

335.052 




156.38 

108.26 

357.6 

2.8 

354.935 




157.38 

108.96 

375.1 

2.6 

374.488 




158.38 

109.65 

394.1 

4.0 

393.712 




159.38 

110.34 

407.0 

3.8 

412.613 

40 Ca+ 94 Zr 

EvR 

authors! graph 

126.307 

88.603 

0.396 

— 

0.024 



[pql 

126.841 

88.978 

0.527 

— 

0.042 



-E'c.m. 

127.319 

89.313 

0.832 

— 

0.069 




127.833 

89.674 

1.197 

— 

0.114 




128.311 

90.009 

1.737 

— 

0.179 




128.899 

90.422 

2.395 

— 

0.306 




129.414 

90.783 

3.275 

— 

0.480 




129.929 

91.144 

4.293 

— 

0.738 




130.407 

91.479 

6.072 

— 

1.080 




130.921 

91.840 

7.131 

— 

1.595 




131.436 

92.201 

8.884 

— 

2.304 




131.914 

92.537 

10.521 

— 

3.178 




132.429 

92.898 

12.780 

— 

4.401 




132.943 

93.259 

15.788 

— 

5.962 




133.458 

93.620 

19.017 

— 

7.907 




133.899 

93.929 

22.712 

— 

9.909 




134.414 

94.290 

26.002 

— 

12.664 




134.928 

94.651 

30.022 

— 

15.894 




135.443 

95.012 

35.856 

— 

19.618 




135.958 

95.373 

42.106 

— 

23.843 




136.436 

95.709 

48.615 

— 

28.210 




136.914 

96.044 

56.608 

— 

32.996 




137.465 

96.431 

64.809 

— 

39.025 




137.980 

96.792 

72.954 

— 

45.125 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5cr 

(mb) 

(T Cal 

(mb) 




138.494 

97.153 

82.820 

— 

51.662 




138.972 

97.488 

87.870 

— 

58.109 




139.413 

97.797 

96.436 

— 

64.366 




139.928 

98.158 

105.837 

— 

72.020 




140.479 

98.545 

118.135 

— 

80.620 




140.994 

98.906 

125.338 

— 

88.997 




141.472 

99.242 

137.556 

— 

97.057 




141.987 

99.603 

143.497 

— 

106.019 




142.501 

99.964 

154.844 

— 

115.252 




142.942 

100.273 

164.286 

— 

123.363 




143.457 

100.634 

171.382 

— 

133.036 




143.935 

100.969 

183.376 

— 

142.204 




144.450 

101.330 

192.920 

— 

152.255 




144.964 

101.691 

208.176 

— 

162.470 




145.442 

102.027 

219.010 

— 

172.084 




145.994 

102.414 

228.469 

— 

183.311 




146.472 

102.749 

236.329 

— 

193.139 




146.950 

103.084 

244.459 

— 

203.044 




147.464 

103.445 

252.869 

— 

213.780 




147.942 

103.780 

259.366 

— 

223.801 




148.457 

104.141 

268.289 

— 

234.633 




148.898 

104.451 

275.182 

— 

243.941 




149.486 

104.863 

287.066 

— 

256.371 




150.442 

105.534 

307.158 

— 

276.574 




151.435 

106.230 

325.888 

— 

297.497 




152.464 

106.952 

342.849 

— 

319.069 




153.420 

107.623 

363.756 

— 

338.937 




154.449 

108.345 

385.938 

— 

360.116 




155.442 

109.041 

409.472 

— 

380.296 




156.434 

109.737 

427.156 

— 

400.213 




157.427 

110.434 

438.131 

— 

419.854 




158.419 

111.130 

457.052 

— 

439.208 




159.449 

111.852 

464.848 

— 

458.968 




160.441 

112.548 

480.840 

— 

477.721 




161.471 

113.270 

497.382 

— 

496.855 

40 Ca+ 96 Zr 

EvR 

authors’ table 

123.35 

87.07 

0.16 

0.03 

0.225 



|214| 

123.85 

87.42 

0.24 

0.04 

0.333 



-^lab 

124.86 

88.14 

0.57 

0.04 

0.701 




125.86 

88.84 

1.23 

0.07 

1.376 




126.36 

89.20 

1.72 

0.10 

1.884 




126.86 

89.55 

2.34 

0.09 

2.539 




127.36 

89.90 

3.26 

0.11 

3.370 




127.86 

90.25 

3.88 

0.10 

4.406 




128.36 

90.61 

5.44 

0.15 

5.675 




128.86 

90.96 

6.72 

0.15 

7.202 




129.36 

91.31 

9.30 

0.20 

9.009 




129.86 

91.67 

10.9 

0.2 

11.112 




130.36 

92.02 

13.5 

0.2 

13.523 




130.86 

92.37 

16.5 

0.3 

16.256 




131.36 

92.72 

19.9 

0.3 

19.327 




131.86 

93.08 

23.8 

0.4 

22.759 




132.36 

93.43 

28.0 

0.4 

26.568 




132.86 

93.78 

32.8 

0.5 

30.745 




133.36 

94.14 

38.0 

0.6 

35.265 




133.86 

94.49 

42.9 

0.6 

40.105 




134.36 

94.84 

48.9 

0.8 

45.262 




134.86 

95.20 

54.6 

0.8 

50.745 




135.36 

95.55 

60.4 

0.6 

56.553 




135.86 

95.90 

68.4 

0.6 

62.666 




136.37 

96.26 

76.3 

0.7 

69.189 




136.87 

96.61 

82.0 

0.7 

75.857 




137.37 

96.97 

91.0 

0.8 

82.801 




137.87 

97.32 

100.1 

1.0 

90.022 




138.37 

97.67 

107.7 

0.7 

97.507 




138.87 

98.03 

116.8 

1.0 

105.230 




139.37 

98.38 

125.5 

1.0 

113.175 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

-^lab 

(MeV) 

-fi'c.m. 

(MeV) 

a 

(mb) 

5cr 

(mb) 

(T Cal 

(mb) 





139.87 

98.73 

133.2 

1.0 

121.341 





140.37 

99.08 

143.5 

1.1 

129.732 





140.87 

99.44 

153.5 

1.0 

138.339 





141.37 

99.79 

162.2 

1.2 

147.139 





141.87 

100.14 

173.2 

1.3 

156.114 





142.37 

100.50 

182.4 

1.4 

165.255 





142.87 

100.85 

193.3 

1.9 

174.567 





143.37 

101.20 

203.8 

1.9 

184.042 





143.87 

101.56 

214.7 

2.1 

193.666 





144.37 

101.91 

223.8 

1.6 

203.417 





145.37 

102.61 

242.3 

1.7 

223.270 





146.37 

103.32 

261.6 

2.2 

243.570 





147.38 

104.03 

281.1 

2.4 

264.424 





148.38 

104.74 

298.7 

2.5 

285.349 





149.38 

105.44 

314.8 

2.8 

306.510 





150.38 

106.15 

333.5 

2.6 

327.816 





151.38 

106.86 

351.1 

3.1 

349.228 





152.38 

107.56 

366.9 

3.5 

370.697 





153.38 

108.27 

382.4 

4.3 

392.159 





154.38 

108.97 

402.0 

3.0 

413.591 





155.38 

109.68 

414.9 

3.1 

434.943 





156.38 

110.39 

429.9 

3.5 

456.181 





157.38 

111.09 

445.0 

3.0 

477.284 





158.38 

111.80 

459.2 

4.3 

498.216 





159.38 

112.50 

474.0 

4.5 

518.960 

4 °Ca+ 192 Os 

FF 

authc 

jrs’ pranh 

183.340 

151.730 

0.075 

— 

0.031 




215 


184.631 

152.798 

0.117 

— 

0.088 



i 

^c.rr 

. 

186.125 

154.034 

0.205 

— 

0.264 





187.072 

154.819 

0.329 

— 

0.499 





188.603 

156.085 

0.541 

— 

1.264 





189.842 

157.110 

0.749 

— 

2.452 





191.299 

158.316 

1.805 

— 

4.846 





192.319 

159.161 

2.563 

— 

7.342 





193.850 

160.427 

4.847 

— 

12.500 





194.724 

161.151 

6.751 

— 

16.241 





196.145 

162.327 

11.028 

— 

23.935 





197.494 

163.443 

15.858 

— 

32.987 





199.133 

164.800 

24.773 

— 

45.687 





200.081 

165.584 

29.801 

— 

54.120 





201.793 

167.001 

41.775 

— 

70.890 





202.740 

167.785 

52.213 

— 

80.952 





204.344 

169.112 

63.212 

— 

99.534 





204.927 

169.595 

72.264 

— 

106.624 





206.238 

170.680 

85.831 

— 

123.187 





206.931 

171.253 

101.298 

— 

132.378 





208.279 

172.369 

113.610 

— 

150.978 





209.736 

173.575 

137.545 

— 

171.820 





210.830 

174.480 

149.425 

— 

188.124 





212.178 

175.595 

169.736 

— 

208.792 





213.307 

176.530 

182.061 

— 

226.451 





214.728 

177.706 

206.809 

— 

249.288 





215.822 

178.611 

220.417 

— 

267.132 





217.133 

179.696 

242.526 

— 

288.781 





218.627 

180.933 

258.484 

— 

313.859 





219.647 

181.777 

279.026 

— 

331.078 





220.923 

182.833 

299.287 

— 

352.707 





222.380 

184.039 

316.954 

— 

377.592 





223.401 

184.883 

337.809 

— 

394.992 





224.785 

186.029 

360.038 

— 

418.604 





226.243 

187.235 

378.868 

— 

443.431 





230.069 

190.402 

427.633 

— 

507.851 





235.061 

194.533 

491.992 

— 

589.490 

4 °Ca+ 194 Pt 

FF 

authc 

rs’ 

graph 

192.410 

159.519 

0.062 

— 

0.254 




215 

] 

193.771 

160.648 

0.135 

— 

0.540 



i 

^c.rr 

. 

194.535 

161.281 

0.328 

— 

0.803 





195.991 

162.488 

0.520 

— 

1.625 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 

5cr 

(mb) 

(T Cal 

(mb) 





197.482 

163.725 

1.860 

— 

3.127 





198.683 

164.720 

2.591 

— 

5.046 





199.956 

165.776 

4.152 

— 

8.008 





201.266 

166.862 

6.324 

— 

12.287 





202.358 

167.767 

11.441 

— 

16.950 





203.886 

169.034 

14.577 

— 

25.281 





205.087 

170.029 

18.691 

— 

33.377 





206.396 

171.115 

25.871 

— 

43.817 





207.451 

171.990 

32.753 

— 

53.360 





208.579 

172.925 

41.465 

— 

64.635 





209.525 

173.709 

53.509 

— 

74.877 





210.799 

174.765 

68.611 

— 

89.742 





211.999 

175.760 

82.018 

— 

104.770 





213.309 

176.846 

96.803 

— 

122.180 





214.546 

177.872 

112.090 

— 

139.461 





216.075 

179.139 

126.522 

— 

161.756 





217.311 

180.164 

143.726 

— 

180.436 





218.731 

181.341 

159.159 

— 

202.396 





220.004 

182.396 

176.249 

— 

222.471 





221.350 

183.512 

192.702 

— 

243.948 





222.769 

184.689 

213.393 

— 

266.749 





224.079 

185.775 

234.805 

— 

287.851 





225.098 

186.619 

251.861 

— 

304.246 





226.371 

187.675 

265.038 

— 

324.671 





227.572 

188.671 

286.108 

— 

343.809 





232.993 

193.165 

350.850 

— 

427.973 





238.450 

197.690 

401.106 

— 

507.783 

40 Ca+ 197 Au 

FF 

authc 

u-s’ 

table 

195.80 

162.75 

4.6 

0.4 

1.592 




216 

i 

199.00 

165.41 

7.1 

0.4 

7.460 



i 

^c.ir 

. 

202.30 

168.16 

14.7 

0.4 

21.685 





205.20 

170.57 

25.2 

0.6 

41.879 





208.50 

173.31 

47 

2 

72.598 





211.19 

175.55 

73 

3 

103.085 





220.79 

183.53 

178 

6 

239.457 





228.70 

190.10 

290 

8 

368.214 





247.90 

206.06 

554 

6 

669.809 





267.89 

222.68 

747 

8 

914.842 

4 °Ca+ 208 Pb 

FF 

authc 

^rs’ table 

202.30 

169.67 

7.88 

0.46 

3.062 




216 


211.21 

177.14 

45.5 

1.5 

40.359 



i 

^C.IT 

. 

220.80 

185.19 

138 

4 

150.510 





228.70 

191.81 

242 

4 

271.450 





247.90 

207.92 

494 

5 

558.918 

48 Ca+ 48 Ca 

EvR 

authc 

[TS’ 

graph 

96.699 

48.349 

0.153 

— 

0.654 




217 

i 

97.494 

48.747 

0.414 

— 

1.344 



i 

^c.ir 

. 

98.305 

49.153 

0.882 

— 

2.752 





99.086 

49.543 

2.524 

— 

5.316 





99.897 

49.949 

5.585 

— 

10.037 





100.709 

50.354 

11.626 

— 

17.736 





101.489 

50.745 

19.903 

— 

28.541 





102.301 

51.150 

32.447 

— 

43.422 





103.144 

51.572 

48.562 

— 

62.341 





103.893 

51.946 

66.722 

— 

81.430 





104.736 

52.368 

92.801 

— 

104.586 





105.516 

52.758 

119.948 

— 

126.914 





106.296 

53.148 

135.537 

— 

149.583 





107.108 

53.554 

168.880 

— 

173.168 





107.951 

53.975 

193.176 

— 

197.440 





108.700 

54.350 

215.632 

— 

218.722 





109.543 

54.771 

240.698 

— 

242.277 





110.354 

55.177 

262.192 

— 

264.551 





111.135 

55.567 

311.109 

— 

285.585 





111.915 

55.957 

351.544 

— 

306.246 





112.726 

56.363 

378.286 

— 

327.344 





113.569 

56.785 

387.644 

— 

348.843 





114.318 

57.159 

407.061 

— 

367.609 





115.130 

57.565 

465.622 

— 

387.583 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

-^lab 

(MeV) 

-Ec.m. 

(MeV) 

cr 

(mb) 

8(7 

(mb) 

(T Cal 

(mb) 





115.942 

57.971 

422.260 

— 

407.196 





116.753 

58.377 

443.411 

— 

426.455 





117.533 

58.767 

459.967 

— 

444.649 





118.345 

59.173 

552.493 

— 

463.241 





119.125 

59.563 

609.228 

— 

480.808 

48 Ca+ 90 Zr 

EvR 

auth( 

iisi- table 

139.07 

90.7 

0.16 

0.05 

0.610 




218 


139.84 

91.2 

0.36 

0.08 

1.224 



i 

^c.rr 

. 

140.61 

91.7 

0.89 

0.10 

2.325 





141.37 

92.2 

1.89 

0.17 

4.165 





142.14 

92.7 

3.50 

0.27 

7.021 





142.75 

93.1 

6.80 

0.56 

10.211 





143.52 

93.6 

11.8 

0.70 

15.492 





144.29 

94.1 

17.7 

1.1 

22.315 





145.05 

94.6 

25.6 

1.5 

30.695 





145.82 

95.1 

33.7 

0.8 

40.574 





146.59 

95.6 

43.3 

0.9 

51.843 





147.35 

96.1 

54.0 

1.0 

64.362 





148.12 

96.6 

65.3 

1.3 

77.975 





148.89 

97.1 

77.1 

1.5 

92.517 





149.65 

97.6 

89.0 

1.7 

107.826 





150.27 

98.0 

100.9 

1.8 

120.517 





151.03 

98.5 

113.8 

1.7 

136.812 





151.80 

99.0 

127.2 

1.8 

153.461 





152.57 

99.5 

141.9 

1.8 

170.344 





153.33 

100.0 

157.7 

1.6 

187.361 





154.87 

101.0 

186.3 

1.9 

221.475 





156.40 

102.0 

214.0 

2.3 

255.317 





157.78 

102.9 

241.9 

2.6 

285.305 





159.31 

103.9 

269.1 

2.2 

317.967 





160.85 

104.9 

295.7 

3.1 

349.875 





162.38 

105.9 

322.8 

3.5 

381.012 





163.91 

106.9 

347.9 

3.4 

411.386 





165.29 

107.8 

374.5 

4.0 

438.083 





166.83 

108.8 

402.0 

4.0 

467.056 





168.36 

109.8 

426.5 

4.1 

495.323 





169.89 

110.8 

455.0 

5.0 

522.905 





171.43 

111.8 

479.8 

5.2 

549.822 





173.42 

113.1 

516.9 

5.8 

583.854 

48 Ca+ 96 Zr 

EvR 

auth( 

jaal 

table 

132.90 

88.6 

0.095 

0.040 

0.579 




218 

] 

133.65 

89.1 

0.28 

0.07 

1.191 



i 

^c.rr 

. 

134.40 

89.6 

0.83 

0.11 

2.271 





135.15 

90.1 

2.59 

0.25 

4.009 





135.90 

90.6 

4.73 

0.31 

6.582 





136.65 

91.1 

8.73 

0.40 

10.153 





137.40 

91.6 

13.5 

0.65 

14.794 





138.15 

92.1 

18.9 

0.6 

20.461 





138.90 

92.6 

25.2 

0.9 

27.122 





139.65 

93.1 

31.5 

1.0 

34.769 





140.40 

93.6 

41.8 

1.2 

43.336 





141.15 

94.1 

49.8 

1.5 

52.774 





141.90 

94.6 

60.5 

1.7 

63.067 





142.65 

95.1 

73.0 

2.4 

74.147 





143.40 

95.6 

85.7 

2.7 

85.957 





144.15 

96.1 

96.6 

3.1 

98.472 





144.90 

96.6 

108.4 

3.0 

111.628 





145.65 

97.1 

121.0 

2.7 

125.363 





146.40 

97.6 

134.9 

2.8 

139.649 





147.15 

98.1 

149.4 

2.8 

154.426 





147.90 

98.6 

161.5 

2.9 

169.632 





148.65 

99.1 

174.9 

2.9 

185.237 





149.40 

99.6 

189.1 

3.2 

201.191 





150.15 

100.1 

203.9 

3.4 

217.436 





150.90 

100.6 

215.7 

3.5 

233.940 





151.65 

101.1 

230.0 

3.3 

250.664 





152.40 

101.6 

244.9 

4.4 

267.557 





153.15 

102.1 

257.4 

2.7 

284.591 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Fc.m. 

(MeV) 

a 

(mb) 

5cr 

(mb) 

o- cal 

(mb) 





154.65 

103.1 

289.9 

3.2 

318.945 





156.15 

104.1 

325.1 

3.4 

353.474 





157.65 

105.1 

349.4 

4.4 

387.968 





159.15 

106.1 

381.0 

4.1 

422.264 





160.65 

107.1 

407.4 

4.5 

456.221 





162.15 

108.1 

433.5 

4.6 

489.734 





163.65 

109.1 

464.9 

4.8 

522.728 





165.15 

110.1 

494.0 

5.1 

555.142 





166.65 

111.1 

522.0 

5.2 

586.941 





168.15 

112.1 

552.0 

5.7 

618.101 

48 Ca+ 154 Sm 

EvRFFQF 

authc 

rs’ 

graph 

164.125 

125.125 

0.049 

— 

0.001 




21£ 

] 

164.908 

125.722 

0.147 

— 

0.002 



J 

^c.rr 

. 

165.788 

126.392 

0.185 

— 

0.005 





166.451 

126.898 

0.414 

— 

0.011 





167.285 

127.534 

0.684 

— 

0.029 





168.040 

128.110 

1.095 

— 

0.069 





168.903 

128.768 

1.906 

— 

0.174 





169.766 

129.426 

2.294 

— 

0.402 





170.413 

129.919 

3.273 

— 

0.715 





171.277 

130.577 

4.413 

— 

1.427 





172.032 

131.153 

5.621 

— 

2.427 





172.895 

131.811 

7.686 

— 

4.104 





173.650 

132.387 

9.651 

— 

6.088 





174.513 

133.045 

10.511 

— 

9.056 





175.161 

133.538 

13.773 

— 

11.915 





176.024 

134.196 

16.572 

— 

16.659 





176.995 

134.937 

18.835 

— 

22.972 





177.642 

135.430 

21.715 

— 

27.601 





178.397 

136.006 

25.394 

— 

33.499 





179.261 

136.664 

29.695 

— 

41.090 





180.016 

137.240 

35.728 

— 

48.435 





180.771 

137.815 

40.035 

— 

56.229 





181.742 

138.556 

47.489 

— 

66.834 





182.497 

139.132 

56.329 

— 

75.701 





183.360 

139.790 

64.024 

— 

86.572 





184.116 

140.365 

67.773 

— 

96.555 





184.871 

140.941 

79.254 

— 

106.846 





185.734 

141.599 

91.371 

— 

119.068 





186.489 

142.175 

106.850 

— 

130.295 





187.245 

142.751 

121.446 

— 

141.962 





188.216 

143.491 

132.268 

— 

157.366 





188.755 

143.902 

142.020 

— 

166.091 





189.726 

144.643 

152.490 

— 

182.239 





190.589 

145.301 

173.321 

— 

197.113 





191.344 

145.876 

191.471 

— 

210.395 





192.100 

146.452 

211.521 

— 

223.831 





193.071 

147.192 

220.744 

— 

241.405 





193.718 

147.686 

237.019 

— 

253.374 





194.581 

148.344 

247.354 

— 

269.581 





195.336 

148.920 

250.898 

— 

283.884 





197.602 

150.647 

343.107 

— 

327.537 





200.084 

152.539 

401.231 

— 

376.380 





202.565 

154.431 

436.986 

— 

425.837 





205.047 

156.323 

540.938 

— 

475.354 





207.420 

158.132 

589.142 

— 

522.497 





209.470 

159.695 

632.577 

— 

562.887 





216.591 

165.124 

840.790 

— 

698.722 





230.833 

175.981 

1325.581 

— 

942.851 





237.414 

180.999 

1403.204 

— 

1042.485 





243.887 

185.934 

1485.374 

— 

1132.782 





250.685 

191.116 

1550.144 

— 

1219.811 

48 Ca+ 197 Au 

FF 

auth( 

prsl 

table 

204.39 

164.35 

6.5 

0.3 

10.914 




216 

] 

207.30 

166.69 

14.3 

1.2 

28.620 



i 

^c.rr 

. 

210.50 

169.26 

42.1 

2.7 

57.418 





213.80 

171.91 

60 

4 

95.931 





220.10 

176.98 

155 

7 

188.370 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

C7 

(mb) 

8(7 

(mb) 

(T Cal 

(mb) 






224.31 

180.36 

227 

6 

258.836 






252.50 

203.03 

605 

11 

732.578 






299.30 

240.66 

837 

13 

1128.397 

48 Ca+ 208 Pb 

FF 

authc 

^rs’ table 

210.50 

171.03 

13.3 

0.8 

11.238 




2 ie 


213.80 

173.71 

26.2 

1.9 

31.646 



i 

^c.rr 

. 

220.10 

178.83 

165 

8 

103.363 






224.30 

182.24 

141 

10 

167.715 






252.50 

205.16 

569 

9 

620.274 

48 Ti+ 58 Fe 

EvR 

authc 

r’s 

graph 

118.100 

64.621 

0.002 

— 

0.100 




22C 

] 

119.071 

65.152 

0.004 

— 

0.025 



J 

^c.rr 

. 

120.094 

65.712 

0.014 

— 

0.064 






121.098 

66.261 

0.036 

— 

0.160 






122.092 

66.805 

0.117 

— 

0.386 






123.114 

67.364 

0.382 

— 

0.907 






124.097 

67.902 

1.019 

— 

1.927 






125.100 

68.451 

2.016 

— 

3.832 






126.091 

68.993 

3.315 

— 

6.935 






127.624 

69.832 

8.116 

— 

14.840 






128.097 

70.091 

9.223 

— 

18.130 






130.104 

71.189 

21.331 

— 

36.545 






131.590 

72.002 

36.093 

— 

54.547 






132.103 

72.283 

39.874 

— 

61.556 






133.586 

73.094 

59.362 

— 

83.825 






134.101 

73.376 

65.561 

— 

92.221 






135.587 

74.189 

89.632 

— 

118.063 






137.071 

75.001 

107.809 

— 

145.941 






138.608 

75.842 

131.635 

— 

176.514 






140.110 

76.664 

172.346 

— 

207.624 






141.579 

77.468 

187.735 

— 

238.842 






143.084 

78.291 

216.329 

— 

271.265 






146.105 

79.944 

283.447 

— 

336.680 






146.119 

79.952 

267.846 

— 

336.995 






149.096 

81.581 

313.134 

— 

400.485 






152.075 

83.211 

350.818 

— 

462.043 






155.094 

84.863 

371.316 

— 

521.918 

48 Ti+ 58 Ni 

EvR 

authc 

j>rs’ 

table 

132.92 

72.73 

0.14 

0.01 

0.053 




221 

] 

134.93 

73.83 

0.55 

0.04 

0.313 



i 

^c.rr 

. 

136.89 

74.90 

1.41 

0.1 

1.587 






138.91 

76.01 

4.87 

0.3 

6.747 






140.67 

76.97 

11.9 

0.7 

17.913 






142.42 

77.93 

22.5 

1.0 

37.189 






144.27 

78.94 

37.2 

2.0 

65.347 






146.21 

80.00 

57.2 

2.95 

100.828 






148.13 

81.05 

86.0 

4.2 

138.982 






149.97 

82.06 

123 

5.5 

176.454 






153.94 

84.23 

188 

9 

255.089 






157.87 

86.38 

263 

12 

328.396 






161.81 

88.54 

369 

19.5 

397.336 






165.84 

90.74 

384 

19 

463.069 

48 T i+ 6°Ni 

EvR 

authc 

prs’ table 

131.17 

72.87 

0.25 

0.03 

0.214 




221 


133.18 

73.99 

1.18 

0.10 

1.199 




^c.rr 

. 

135.02 

75.01 

3.54 

0.30 

4.743 






137.00 

76.11 

9.67 

0.55 

15.345 






138.89 

77.16 

27.2 

1.5 

34.912 






140.65 

78.14 

48.5 

2.5 

61.243 






142.54 

79.19 

78 

4 

95.820 






144.52 

80.29 

109 

6 

136.084 






146.48 

81.38 

166 

9 

177.504 






148.36 

82.42 

204 

10 

216.942 






150.35 

83.53 

232 

10.5 

258.147 






154.35 

85.75 

308 

15 

336.772 






158.35 

87.97 

373 

16 

410.255 






162.34 

90.19 

416 

21.5 

478.959 






166.37 

92.43 

446 

23 

543.838 

46 Ti+ 64 Ni 

EvR 

authc 

Drs’ 

table 

124.95 

72.7 

2.63 

0.18 

1.609 




171 

] 

127.02 

73.9 

7.88 

0.55 

5.930 


Continued on next page 


115 










Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5(7 

(mb) 

(T Cal 

(mb) 



-Ec.m. 

128.91 

75.0 

13.7 

1.0 

15.040 





130.80 

76.1 

27.9 

1.8 

30.679 





132.69 

77.2 

40.4 

2.5 

52.941 





134.75 

78.4 

60.2 

4.0 

83.800 





136.81 

79.6 

104 

5.5 

120.073 





138.70 

80.7 

129 

8 

156.729 





140.77 

81.9 

193 

12 

199.038 





142.66 

83.0 

219 

13 

238.889 





144.72 

84.2 

256 

14 

282.594 





146.61 

85.3 

294 

16 

322.279 





150.73 

87.7 

352 

17 

406.024 





154.69 

90.0 

383 

20 

481.588 





158.64 

92.3 

464 

25 

552.368 

48 Ti+ 64 Ni 

EvR 

auth( 

)rs’ table 

125.28 

71.59 

0.14 

0.01 

0.252 




221 


127.29 

72.74 

0.74 

0.65 

1.396 



i 

^c.m. 

129.31 

73.89 

2.68 

0.20 

5.712 





131.27 

75.01 

14.5 

0.75 

16.139 





132.93 

75.96 

30.6 

1.5 

31.213 





134.75 

77.00 

48 

2.5 

54.106 





136.80 

78.17 

62 

3 

86.625 





138.81 

79.32 

118 

6 

123.891 





140.70 

80.40 

143 

9 

162.116 





142.73 

81.56 

193 

9.5 

205.154 





144.71 

82.69 

245 

12.5 

247.856 





146.67 

83.81 

293 

17 

290.077 





148.66 

84.95 

322 

15.5 

332.376 





150.66 

86.09 

361 

17 

373.653 





154.65 

88.37 

406 

21 

452.571 





158.69 

90.68 

401 

22.5 

527.430 





162.72 

92.98 

473 

26 

597.125 





166.74 

95.28 

495 

27.5 

662.358 

48 Ti+ 122g n 

EvRFF 

auth( 

iial 

table 

169.1 

121.35 

2.3 

0.2 

5.318 




185 

] 

170.1 

122.07 

4.7 

0.3 

8.401 



Slab 

171.1 

122.79 

13.4 

0.6 

12.668 





174.1 

124.94 

17.8 

1.5 

33.878 





174.1 

124.94 

18 

1 

33.878 





174.1 

124.94 

18.3 

1 

33.878 





176.1 

126.38 

30 

1.3 

55.274 





179.1 

128.53 

56 

2 

96.615 





179.1 

128.53 

57 

5 

96.615 





184.1 

132.12 

133 

5 

181.556 





189.1 

135.71 

172 

9 

273.508 





189.1 

135.71 

179 

4 

273.508 





194.1 

139.30 

278 

10 

363.369 





199.1 

142.88 

294 

15 

448.019 





204.1 

146.47 

465 

25 

527.050 





209.1 

150.06 

485 

35 

600.745 





214.1 

153.65 

587 

55 

669.462 





219.1 

157.24 

635 

60 

733.523 





222.1 

159.39 

850 

150 

769.840 

50 Ti+ 60 Ni 

EvR 

authoisl 

table 

133.10 

72.6 

0.47 

0.04 

0.237 




171 

] 

135.12 

73.7 

1.12 

0.09 

1.333 



Sc. IT 

L. 

137.13 

74.8 

4.84 

0.36 

5.874 





138.97 

75.8 

12.4 

0.8 

16.815 





140.80 

76.8 

25.9 

1.7 

36.646 





142.63 

77.8 

44.6 

2.8 

64.783 





144.47 

78.8 

69.5 

3.7 

98.910 





146.48 

79.9 

97.2 

5.5 

140.277 





148.50 

81.0 

136 

8 

183.032 





150.33 

82.0 

188 

11 

221.711 





154.37 

84.2 

270 

14 

303.653 





158.40 

86.4 

322 

16 

380.380 





162.43 

88.6 

387 

19 

452.107 





166.47 

90.8 

443 

26 

519.240 

46 Ti+ 93 Nb 

EvR 

authors’ table 

149.81 

100.23 

0.42 

0.04 

0.041 




’ 


151.79 

101.56 

1.15 

0.08 

0.268 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5cr 

(mb) 

(T Cal 

(mb) 



-E'c.m. 

154.78 

103.56 

4.85 

0.30 

2.708 






157.77 

105.56 

12.50 

0.60 

13.210 






160.76 

107.56 

32.00 

1.30 

36.585 






163.86 

109.63 

66.00 

3.00 

73.466 






166.76 

111.57 

109.00 

5.00 

116.994 






169.74 

113.57 

166.00 

10.00 

167.850 






173.74 

116.24 

235.00 

10.00 

240.355 






177.71 

118.90 

311.00 

14.00 

313.347 

50 Ti+ 93 Nb 

EvR 

authors’ table 

153.79 

100.02 

0.04 

0.008 

0.008 




.. 


155.78 

101.31 

0.36 

0.050 

0.070 



i 

^c.m. 

157.78 

102.61 

1.82 

0.180 

0.568 






160.76 

104.55 

8.90 

0.500 

6.676 






163.76 

106.50 

26.00 

1.300 

27.993 






167.74 

109.09 

77.00 

5.000 

79.628 






171.72 

111.68 

141.00 

7.000 

148.347 






176.72 

114.93 

236.00 

11.000 

243.692 






182.69 

118.81 

328.00 

16.000 

356.039 

46 Ti+ 90 Zr 

EvR 

authors’ table 

150.10 

99.33 

0.24 

0.04 

0.139 




M 


152.18 

100.71 

1.16 

0.12 

0.886 



-Ec.m. 

155.09 

102.63 

5.30 

0.40 

6.644 






158.08 

104.61 

16.40 

0.90 

26.346 






161.05 

106.58 

43.00 

2.00 

62.801 






164.18 

108.65 

86.00 

4.00 

114.559 






167.07 

110.56 

136.00 

7.00 

168.824 






170.02 

112.51 

185.00 

9.00 

226.119 






174.03 

115.17 

267.00 

12.00 

302.831 






178.01 

117.80 

348.00 

20.00 

374.925 

50 Ti+ 90 Zr 

EvR 

authors’ 

table 

156.01 

100.29 

0.30 

0.04 

1.721 




M 


157.92 

101.52 

1.92 

0.20 

6.211 



E c .n 

i. 

161.06 

103.54 

14.4 

0.80 

26.967 






164.06 

105.47 

44.00 

2.00 

64.567 






168.05 

108.03 

104.00 

6.00 

133.207 






172.03 

110.59 

178.00 

6.00 

210.782 






177.02 

113.80 

259.00 

13.00 

307.580 






183.00 

117.64 

386.00 

19.00 

415.718 

58 Ni+ 54 Fe 

EvR 

authc 

)rs’ 

table 

177.04 

85.36 

0.0011 

0.00079 

0.064 




222 

] 

178.04 

85.84 

0.0022 

0.0010 

0.133 



i 

^c.rr 

i. 

179.03 

86.32 

0.0139 

0.0035 

0.274 






180.05 

86.81 

0.0358 

0.0049 

0.559 






181.05 

87.29 

0.178 

0.019 

1.086 






183.04 

88.25 

0.795 

0.070 

3.594 






185.05 

89.22 

3.91 

0.12 

9.717 






187.04 

90.18 

8.61 

0.21 

21.012 






189.03 

91.14 

15.93 

0.34 

38.013 






191.04 

92.11 

27.46 

0.61 

60.325 






193.03 

93.07 

46.73 

0.86 

86.275 






195.05 

94.04 

64.48 

1.44 

115.067 






197.04 

95.00 

85.61 

1.91 

144.938 






199.05 

95.97 

116.8 

1.8 

175.611 






201.04 

96.93 

132.9 

3.0 

205.864 






203.05 

97.90 

167.1 

3.7 

235.979 






205.04 

98.86 

198.1 

4.3 

265.163 






207.03 

99.82 

219.5 

3.7 

293.659 






209.05 

100.79 

250.5 

3.5 

321.734 






211.04 

101.75 

276.1 

4.7 

348.818 






215.04 

103.68 

332.5 

8.7 

401.222 






217.05 

104.65 

357.4 

8.4 

426.569 






221.03 

106.57 

390.7 

6.2 

474.884 






223.05 

107.54 

418.2 

7.1 

498.394 






227.05 

109.47 

435.1 

5.0 

543.462 

58 Ni+ 58 Ni 

EvR 

auth( 

~)rs’ 

table 

187.6 

93.25 

0.049 

0.020 

1.010 




223 


188.0 

93.45 

0.096 

0.029 

1.309 



-^lab 


^c.m. 

189.0 

93.88 

0.348 

0.087 

2.221 






190.0 

94.31 

0.888 

0.133 

3.621 






191.0 

94.76 

1.86 

0.28 

5.775 






192.0 

95.22 

2.52 

0.25 

8.874 
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Table 


(continued) 


Reaction 


58 Ni+ 64 Ni 


58 Ni+ 124 Sn 


64 Ni+ 64 Ni 


64 Ni+ 124 Sn 


Detected particles 


EvR 


EvR 


EvR 


EvR 


Data obtained 


auth j^g^ table 

-E'c.m. 


auth or’s g raph 


2241 


authoijs^graph 

-E'c.m. 


auth or’s g raph 


2241 


1^1 ab 

(MeV) 

-E'c.m. 

(MeV) 

a 

(mb) 

8(7 

(mb) 

(T Cal 

(mb) 


193.0 

95.68 

4.98 

0.75 

13.019 


194.0 

96.15 

6.47 

0.25 

18.424 


196.0 

97.10 

11.1 

1.1 

33.011 


198.0 

98.05 

19.5 

2.1 

52.099 


200.0 

99.02 

28.6 

2.9 

75.356 


202.0 

100.0 

37.3 

3.0 

101.647 


205.0 

101.5 

71.2 

7.1 

145.001 


207.0 

102.5 

79.9 

8.0 

174.739 


210.0 

103.9 

120 

10 

216.254 


215.0 

106.4 

159 

16 

287.966 


220.0 

108.9 

226 

18 

355.565 


170.23 

89.3 

0.077 

0.015 

0.211 


171.18 

89.8 

0.098 

0.029 

0.418 


172.13 

90.3 

0.377 

0.075 

0.792 


173.09 

90.8 

0.722 

0.144 

1.432 


174.04 

91.3 

1.39 

0.28 

2.468 


174.99 

91.8 

1.80 

0.36 

4.044 


175.95 

92.3 

2.89 

0.58 

6.306 


176.90 

92.8 

4.41 

0.66 

9.379 


178.04 

93.4 

6.52 

0.98 

14.276 


179.00 

93.9 

7.93 

1.19 

19.435 


179.38 

94.1 

8.54 

0.77 

21.777 


179.95 

94.4 

9.90 

0.99 

25.584 


180.33 

94.6 

11.6 

1.4 

28.315 


180.90 

94.9 

13.1 

1.3 

32.696 


181.09 

95.0 

13.8 

1.4 

34.230 


181.28 

95.1 

16.6 

2.0 

35.801 


181.86 

95.4 

16.2 

1.6 

40.730 


182.24 

95.6 

18.4 

2.2 

44.191 


182.81 

95.9 

20.1 

2.0 

49.638 


183.38 

96.2 

25.5 

2.6 

55.381 


185.29 

97.2 

35.7 

4.3 

76.503 


186.81 

98.0 

35.7 

5.4 

95.348 


189.29 

99.3 

59.7 

5.4 

128.961 


193.87 

101.7 

80.6 

16.1 

197.507 


198.82 

104.3 

166 

25 

275.677 


203.78 

106.9 

208 

31 

353.127 


208.73 

109.5 

308 

46 

427.373 


209.887 

143.000 

4.700E - 4 

— 

0.002 


210.915 

143.700 

0.001 

— 

0.003 


212.969 

145.100 

0.003 

— 

0.013 


214.877 

146.400 

0.016 

— 

0.043 


216.932 

147.800 

0.090 

— 

0.140 


218.987 

149.200 

0.297 

— 

0.404 


223.977 

152.600 

2.219 

— 

3.403 


228.381 

155.600 

11.710 

— 

13.604 


233.518 

159.100 

35.300 

— 

41.702 


238.215 

162.300 

86.140 

— 

83.466 


179.175 

89.587 

0.328 

— 

0.920 


180.108 

90.054 

1.043 

— 

1.797 


181.138 

90.569 

2.308 

— 

3.474 


182.071 

91.035 

4.146 

— 

5.859 


182.972 

91.486 

6.898 

— 

9.098 


184.999 

92.499 

11.386 

— 

20.018 


186.994 

93.497 

25.196 

— 

35.536 


188.957 

94.478 

39.104 

— 

54.985 


193.913 

96.956 

88.555 

— 

118.796 


198.739 

99.370 

156.689 

— 

194.049 


203.631 

101.815 

219.986 

— 

275.665 


208.715 

104.357 

316.079 

— 

360.532 


213.702 

106.851 

357.585 

— 

440.822 


218.929 

144.400 

0.001 

— 

1.650E 

- 5 

220.445 

145.400 

0.002 

— 

9.940E 

- 5 

221.961 

146.400 

0.013 

— 

5.961E 

- 4 

223.932 

147.700 

0.071 

— 

0.006 


225.903 

149.000 

0.483 

— 

0.055 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

^lab 

(MeV) 

-Ec.m. 

(MeV) 

a 

(mb) 

5cr 

(mb) 

(T Cal 

(mb) 




227.874 

150.300 

1.379 

— 

0.388 




230.906 

152.300 

6.022 

— 

3.558 




232.877 

153.600 

12.180 

— 

9.292 




235.606 

155.400 

20.570 

— 

23.135 




239.700 

158.100 

36.480 

— 

55.354 




245.006 

161.600 

89.800 

— 

113.308 

124 Sn+ 40 Ca 

EvR 

authors’ graph 

441.612 

107.710 

1.296 

— 

0.167 



j§ 

454.730 

110.910 

8.104 

— 

2.866 



ip — r 

-t-'c.m. 

460.240 

112.254 

20.666 

— 

7.164 




466.709 

113.831 

32.170 

— 

17.259 




469.988 

114.631 

55.054 

— 

25.027 




478.276 

116.653 

66.805 

— 

53.278 




479.808 

117.026 

93.123 

— 

59.792 




488.904 

119.245 

134.900 

— 

105.354 




489.662 

119.430 

149.295 

— 

109.604 




499.614 

121.857 

209.572 

— 

169.743 




502.333 

122.520 

221.888 

— 

187.138 




514.477 

125.482 

301.826 

— 

266.410 




517.410 

126.198 

300.772 

— 

285.508 




532.486 

129.875 

452.787 

— 

380.833 




533.400 

130.097 

396.574 

— 

386.416 




539.661 

131.625 

420.369 

— 

424.041 




547.653 

133.574 

565.845 

— 

470.403 




551.690 

134.559 

540.072 

— 

493.128 




558.281 

136.166 

533.814 

— 

529.248 




564.789 

137.754 

527.629 

— 

563.760 




572.781 

139.703 

635.787 

— 

604.618 




579.783 

141.411 

585.979 

— 

639.101 

132 Sn+ 40 Ca 

EvR 

autJmr§l_tal)le 

468.70 

109 

3.62 

1.83 

2.547 



@00 

477.30 

111 

10.50 

2.20 

8.963 



Ec.m. 

485.90 

113 

24.49 

3.85 

23.879 




494.50 

115 

48.65 

6.03 

50.082 




503.10 

117 

83.52 

8.99 

87.384 




511.70 

119 

129.43 

11.85 

133.416 




516.00 

120 

181.10 

8.11 

158.759 




524.60 

122 

186.47 

8.35 

212.213 




528.90 

123 

257.13 

7.62 

239.667 




533.20 

124 

268.64 

12.03 

267.249 




541.80 

126 

375.88 

16.83 

322.037 




546.10 

127 

381.41 

17.08 

348.981 




563.30 

131 

454.47 

20.35 

452.269 




567.60 

132 

533.67 

15.82 

476.861 




584.80 

136 

555.57 

24.97 

570.331 

134 Tc+ 40 Ca 

EvR 

authors’ graph 

500.551 

115.069 

6.271 

— 

6.925 



[§ 

504.523 

115.982 

11.673 

— 

11.546 



-Ec.m. 

512.275 

117.764 

31.565 

— 

26.498 




520.604 

119.679 

67.356 

— 

52.441 




530.351 

121.920 

100.202 

— 

94.806 




538.719 

123.844 

126.675 

— 

138.988 




551.194 

126.711 

180.126 

— 

212.469 




564.392 

129.745 

235.262 

— 

293.144 




584.975 

134.477 

337.962 

— 

414.295 




603.177 

138.661 

432.631 

— 

513.071 

124 Sn+ 48 Ca 

EvR 

authors’ graph 

393.759 

109.886 

2.040 

— 

1.208 




402.070 

112.206 

9.947 

— 

12.579 



Jp - V 

415.970 

116.085 

60.186 

— 

193.374 




429.272 

119.797 

183.675 

— 

318.630 




444.231 

123.972 

264.722 

— 

435.919 




459.368 

128.196 

383.882 

— 

541.703 




474.283 

132.358 

512.374 

— 

638.697 




489.197 

136.520 

537.082 

— 

729.637 




504.446 

140.776 

620.492 

— 

85.107 




519.481 

144.971 

674.322 

— 

811.890 


Continued on next page 


1 The experiment was reported in Ref. [|§8|| and the data were shown in graphs. The data were given in tables in Ref. Q] 
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Table ^ (continued) 


Reaction 

Detected particles 

Data obtained 

-^lab 

(MeV) 

E c .m. 

(MeV) 

a 

(mb) 

5a 

(mb) 

o- cal 

(mb) 






534.507 

149.165 

717.045 

— 

887.347 






559.550 

156.154 

790.293 

— 

999.470 






584.816 

163.204 

546.656 

— 

1096.828 

132 Sn+ 48 Ca 

EvR 

authors’ graph 

411.362 

109.697 

0.881 

— 

2.870 




M 


420.095 

112.025 

11.055 

— 

22.493 



Ec.ir 

. 

427.785 

114.076 

45.691 

— 

63.030 






435.475 

116.127 

108.694 

— 

119.632 






445.502 

118.801 

178.293 

— 

203.454 






465.651 

124.174 

366.884 

— 

368.708 






485.788 

129.544 

437.655 

— 

516.930 






504.392 

134.504 

560.527 

— 

639.758 






505.541 

134.811 

580.218 

— 

646.943 






534.537 

142.543 

758.599 

— 

814.003 






544.489 

145.197 

774.479 

— 

865.547 






564.764 

150.604 

789.109 

— 

962.331 

132 Sn+ 58 Ni 

EvRFF 

authors’ 

graph 

499.793 

152.568 

4.758 

— 

9.078 




225 


506.853 

154.723 

11.820 

— 

20.457 



Ec.n 

. 

518.242 

158.200 

34.160 

— 

53.787 






529.087 

161.511 

78.130 

— 

101.772 






545.255 

166.446 

185.028 

— 

193.041 






560.462 

171.088 

285.516 

— 

287.764 






578.094 

176.471 

401.354 

— 

396.026 






618.127 

188.691 

616.318 

— 

612.690 






635.552 

194.011 

680.196 

— 

693.217 






645.151 

196.941 

730.429 

— 

734.014 

132 Sn+ 64 Ni 

EvRFF 

authc 

>rs’ 

graph 

453.156 

147.969 

0.709 

— 

0.289 




22e 


462.020 

150.864 

5.811 

— 

5.302 



i 

^c.rr 

. 

471.138 

153.841 

29.650 

— 

26.017 






482.928 

157.691 

67.216 

— 

77.651 






509.428 

166.344 

213.858 

— 

253.961 






524.120 

171.141 

359.997 

— 

361.901 






539.753 

176.246 

505.227 

— 

472.374 






561.511 

183.351 

646.504 

— 

613.275 






597.069 

194.961 

824.837 

— 

810.426 

208 Pb+ 26 Mg 

FF 

authc 

rs’ 

graph 

989.075 

109.897 

60.786 

— 

106.723 




227 

! 

1041.804 

115.756 

232.951 

— 

289.036 



j 

^C.IT 

. 

1090.598 

121.178 

359.142 

— 

475.953 






1145.534 

127.281 

524.813 

— 

673.715 






1227.936 

136.437 

715.158 

— 

930.665 






1353.964 

150.440 

965.425 

— 

1244.737 






1677.110 

186.345 

1324.966 

— 

1746.812 
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